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| LARGEST DEALERS REBUILT EQUIPMENT IN THE UNITED STATES | 
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K. & M. 85 Per Cent. Magnesia Sectional Locomotive Lagging 


ASBESTOS CORRUGATED ROOFING 





and SHEATHING 


mex: Na.vie 
= > ‘The Atlas 
‘ 3 No Paint. No Rust. Fireproof. Waterproof. - Everlasting Gar-Mover 


[Asbestos “Century” Sheathing »¢ Shingles) | made, aoa superscies ait others wbersver 


introduced. 


Try an “ATLAS,” It will pay for Itself in | 
a:Few Hours’ Use. 


Franklin Mfg. Co. The Appicton Gar-Mover Go.| 


C. J. S. Minter, Pres. Franklin, Pa. Appleton, Wis., @, 8. A; 
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NOW FOR NEXT YEAR 


@ There has been a steady increase in the demand for car and track material 
for repair work. Railroads are busy getting their cars and track into good 
condition, the latter for the winter and the former for the increasing freight 
trafic. It was recently given out that one Southwestern road was losing 
freight every day because the road did not have enough cars in condition 
to haul the freight offered. 


@ There have been few large orders for rails placed, but car builders are 
generally busy and the improvement in conditions is general so that all are 
looking forward to a gradual but steady increase in all lines until the former 
high level of prosperity has been reached. Inquiries for all kinds of railway 
supplies continue good and some manufacturers report they have all the 
business they can handle. Undoubtedly there will be a further improvement 
in all lines after the first of the year. 


@ The year 1908 is almost closed. There is a spirit of optimism everywhere 
that augurs well for 1909. Practically every manufacturer is preparing for a 
bigger business and is laying his plans to get it. Getting it depends on his 
selling organization and plans, and advertising is a big end of any selling 
campaign. It supplements the personal work more than anything else. It 
keeps your product continually before your customers, and is as necessary as 
your firm name on your letterhead. 


@ It is a question of mediums, and in this connection the Railway Engineer- 
ing comes in. You ought to be represented in it if you sell to the track and 
engineering department because it is the only journal published that is 
devoted wholly to this department. You are not paying for wasted circula- 
tion but real, live, virile readers who have the say in this end of railroad work. 


@ We want you to consider this fact, and we feel sure you will agree. Write 
to us today for rates or send in your copy and we will tell you what it will cost. 
Do it today so that you can start with the first issue of 1909—our next. 








4 RAILWAY ENGINEERING AND MAINTENANCE OF WAY 





CLASSIFIED INDEX 
OF ADVERTISERS 


Anti Rail Creeper. 
Adreon & Co., St. Louis, 
Asbestos Products. All Kinds. 
tranklin Mfg. Co., Franklin, Pa. 
Asbestos Roofing Slates. 
Franklin Mfg. Co., Franklin, Pa. 
Asbestos Sheathing. 
Franklin Mfg. Co., Franklin, Pa. 
Asphalt. : 
Standard Asphalt & Rubber Co., Chicago. 
Asphalt Roofing. 
Stowell Mfg. Co., Jersey City, N. J. 
Asphalt Roofing Paints. 
arey Mfg. .. The Philip, Jersey City, 
N. J 


Ballast Cars. 
Rodger Ballast Car Co., Chicago. 
Ballast Placing Device. 
Adreon & Co., St. Louis. 
Rodger Ballast Car Co., Chicago. 
Walters & Okell, Ft. Madison, Ia. 
Ballast Unloaders. 
Rodger Ballast Car Co., Chicago. 
Battery Chutes. : 
Buda Foundry & Mfg. Co., Chicago. 
Bellis 
Schwarze Electric Co., Adrian, Mich. 
Bell Ringers. 
Adreon & Co., St. Louis. 
Blocks and Tackles. 
Patterson Co., W. W., Pittsburg, Pa. 
Blue Print Papers. 
Kolesch & Co., New York. 
Blue Printing Machines. 
Kolesch & Co., New York. 
Boarding Camps. 
Railway Boarding Camp & Catering Co., 
Moline, Il. 
Bolts and Nuts. 
Adreon & Co., St. Louis, Mo. 
Railway Supply Co., St. Louis. 
Books. 
Audel & Co., Theo., New York. 
Wiley, John & Sons, New York. 
Bridge Paint. 
Acme White Lead & Color Co., 
Mich. 
Carey Mfg. Co., The Philip, Cincinnati, O. 
Detroit Graphite Mfg. Co., Detroit, Mich. 
Dixon, Joseph, Crucible Co., Jersey City. 
Sherwin-Williams Co., Cleveland, O. 
Stowell Mfg. Co., Jersey City, N. J. 
Suydam Co., M. B., Pittsburg, Pa. 
Wadsworth Howland Co., Chicago. 
Bumping Posts. 
Mechanical Mfg. Co., Chicago. 
McCord & Co., Chicago. 
Building Felts and Papers. 
Franklin Mfg. Co., Franklin, Pa. 
Cars. 
Torbert, A. C. & Co., Chicago. 
Cars Ballast. 
Rodgers Ballast Car Co., Chicago. 
Cars Dump. 
Rodgers Ballast Car Co., Chicago. 
Cars Rebuilt. 
Atlantic Equipment Co., New York. 
Hicks Car & Locomotive Works, Chicago. 
Car Replacers. 
Buda Foundry & Mfg. Co., Chicago. 
Cars, Second Hand. . 
Atlantic Equipment Co., New York. 
Cast Iron Pipe. 
Yale, Julian L. & Co., Chicago. 
Cattleguards. 
Adreon & Co., St. Louis, Mo. 
Buda Foundry & Mfg. Co., Chicago. 
Johnson, The W. P. Co., Chicago. 
— Cattle Guard Co., Birmingham, 
Ala. 
Chains. 
Adreon & Co., St. Louis, Mo. 
Patterson Co., W. W., Pittsburg, Pa. 
Chimney Cast Iron. 
Dickinson, Paul, Chicago. 
Coal and Ore Handling Machinery. 
Rodgers Ballast Car Co., Chicago. 
Cold Water Paints. 
Carey Mfg. Co., The Philip, Cincinnati, O. 
Computing Machines. 
Kolesh & Co., New York. 


Detroit, 


Concrete Mixers, 
Chicago Concrete Machinery Co., Chicago. 
Conduits—Reinforced Concrete. 
Reinforced Concrete Pipe Co., 
Mich. 
Contractors’ Equipment and Supplies. 
Adreon & Co., St. Louis. 
Atlantic Equipment Co., New York. 
Chicago Concrete Machinery Co., Chicago. 
McKeown, H. J., Cincinnati, O 
Porter, H. K., Co., Pittsburg. 
Railway Boarding Camp & Catering Co., 
Moline, Il. 
Railway Supply Co., St. Louis. 
Rodgers Ballast Car Co., Chicago. 
Contractors Light. 
Wells Light Mfg. Co., New York. 
Contractor’s Locomotives. 
Vulcan Iron Works, Wilkes-Barre, Pa. 
Coupler and Parts. 
Adreon & Co., St. Louis, Mo. 
Crabs. 
McKeown, H. J.. Cincinnati, O. 


Jackson, 


Crossing Relis. 
Schwarze Electric Co., Adrian, Mich. 
Crossing Gates. 
Buda Foundry & Mfg. Co., Chicago. 
Crossing Signals. 
Adreon & Co., St. Louis. 
Crossing (See Frogs and Crossings). 
McKeown, H. J., Cincinnati, O, 
Culvert Pipe Clay. 
Evens & Howard Fire Brick Co., St. 
Louis, Mo. 
Culvert Pipe—Reinforced Concrete. 
Reinforced Concrete Pipe Co., 
Mich, 
Ditching and Excavating Machinery. 
Atlantic Equipment Co., New York. 
Doors, Steel Rolling. 
Adreon & Co., St. Louis, Mo. 
Draughting Room Suppliles. 
Kolesh & Co., New York. 
Dredges. 
Atlantic Equipment Co., New York. 
Dump Cars. 
Rodgers Ballast Car Co., Chicago. 


Jackson, 





A. D. DOTY, C. E., Manager 


35 WARREN STREET, 


THE 


NEW YORK ENGINEERING AGENCY 


Established 1900 


. NEW YORK CITY 





High Grade Technical Men Furnished 








# Patent 
BROWN’S «#2: 
ment 
On Hand Cars, for 
Grinding Tools 


All Kinds 





Dealers in everything used in Constructing and Operating Railroads 


THE RAILWAY SUPPLY GO, *"='.353™* 


EXCLUSIVE MANUFACTURERS 
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J. A, McGREW, Pres. 





H. D. BRUNING, V. Pres. and Mgr. 


She NATIONAL ENGINEERING CO. 
(Inc.) 
frchitects, Engineers, and Constructors. 
COLUMBUS, OHIO 
Designs, Estimates, Specifications, Inspection and Reports upon Steam and Electric 
Railways, Bridges, Buildings and Foundations, 


P. C. CALDWELL, See. and Treas. 


Consultation Expert Reports. 








“it LADSIS"’ 


CHICAGO 





ROOFING has the en- 


dorsernent of some of 
the largest railroad sye- 


| RO | f tems in this country for 
all kinds of rairoad 


buildings, 


F. W. BIRD & SON, makers 


EAST WALPOLE, MASS. 








NEW YORK 











KOLESCH & CO. 


Surveying Instruments 


“Precision” Slide Rules, 5, 8, 10, 15, 20 inches long 
SEND FOR ILLUSTRATED CALALOGUE 


138 Fulton Street, NEW YORK 
MANUFACTURERS OF HIGH-GRADE 


Drawing Materials 
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CLASSIFIED INDEX OF ADVERTISERS 
(CONTINUED) 


Electric Crossing Bells. 


Schwarze Electric Co., Adrian, Mich. 
Engines, Gas and Gasoline. 
Otto Gas Engine Works, Chicago. 


Engines, Steam or Gasoline, for Concrete 
Mixers. 

Chicago Concrete Machinery Co., Chicago. 

Engines, Hoisting. 


McKeown, H. J., Cincinnati, O. 
Excavating Machinery. 

Atlantic Equipment Co., New York. 
Expanded Metal. 

Merritt & Co., 
Extension Bells. 

Schwarze Electric Co., 
Fire Proof Paint. 

Detroit Graphite Mfg. Co., 
Forges, Portable. 

Raiiway Supply Co., St. Louis. 


Philadelphia, Pa. 
Adrian, Mich. 


Detroit. 


Forgings . 
Cleveland City Forge & Iron Co., Cleve- 
land, 
Frogs and Crossings. 
Buda Foundry & Mfg. Co., Chicago. 
Indianapolis Switch & Frog Co., Spring- 
field, 
Gas Engines. 
Otto Gas Engine Works, Chicago 
Chicago Concrete Machinery Co., "Ohioewe. 


Gaskets. 
McCord & Co., Chicago. 
Railway Supply Co., St. Louis. 
Gasoline Engines for "Concrete Mixers. 
Chicago Concrete Machinery Co., Chicago. 
Gates, Rallroad Crossing. 
Buda Foundry & Mfg. Co., 
Graphite. 
Detroit Graphite Mfg. Co., 
Dixon, Jos., 
Railway Supply Co., 
Sherwin-Williams Co., 
Graphite Paint. 


Chicago. 
Detroit. 


St. Louis. 
Cleveland, O. 


Wadsworth-Howland Co., Chicago. 
Hand Cars. 
Buda Foundry & Mfg. Co., ee 
Railway Supply Co., St. Louis 
Hand Rail Paint. 
Wadsworth-Howland Co., Chicago. 


Hoisting Engines. 
McKeown, H. J., Cincinnati, O. 
Otto Gas Engine Works, Chicago. 
Inspection Cars. 
Buda Foundry & Mfg. Co., 
Railway Supply Co., St. Lou 
Instruments, Engineering and "surveying 
Hanna Mfg. Co., Troy, N 
Kolesh & hoon New York. 
Insulating Gum 


Sunes. 


Standard haemnlt & Rubber Co., Chicago. 
Jacks. 
Buda Foundry & Mfg. Co., Chicago. 


Dudgeon, Richard, New York. 

Duff Mfg. Co., Allegheny, Pa. 

Henderer’s, A. L., Sons, Wilmington, Del. 
Railway Supply Co., St. Louis. 
Watson-Stillman Co., New York. 

Jacks, Hydraulic. 

Dudgeon, Richard, New York. 
Henderer’s, A. L., Sons, Wilmington, Del. 
Railway Supply Co., St. Louis. 


Watson-Stillman Co., New York. 





Crucible Co., Jersey City, N. J.. 


Piling, etc. 











The Keystone Blast Hole Driller 


is a Portable Well Drilling Machine, especially adapted ior work in heavy 
R. R. cuts and Canal Excavation ; River and Harbor Exploration ; Concrete 
We a'so make machines for Mineral Prospecting tor Goid and 
Zinc; Percussion Coal Coring Tools, Water and Uil Rigs for ail depths. 


OUR 5 CATALOGS COVER THE FIELD. 
KEYSTONE DRILLER CO. Marginal Road, Beaver Falis, Pa. 





Journal Box Brasses. 
Adreon & Co., St. Louis, 
Journal Box Lids. 
Adreon & Co., St. Louis, 
Journal Box Wedges. 
Adreon & Co., St. Louis, 
Lamps & Lanterns. 
Adreon & Co., St. Louis, Mo. 
Railway Supply Co., St. Louis. 
Light, Locomotive (See Locomotive Con- 
tractors.) 
Lights, Contractors. 


Mo. 


Mo, 


Mo. 


Wells Light Mfg. Co., New York. 

Railway Supply Co., St. Louis. 
Lockers, Metal. 

Merritt & Co., Philadelphia. 
Locomotives. 

Torbert, A. C. & Co., Chicago. 


Vulvan Iron Works, Wilkes-Barre, Pa. 
Locomotives, Compressed Air. 

Atlantic Equipment Co., New York. 

Porter, H. K. Co., Pittsburg, Pa. 
Locomotives, Contractors’. 

Atlantic Equipment Co., New York. 

Hicks, F. M., & Co., Chicago. 

Porter, H. K., Co., Pittsburg. 
Locomotives, Electric. 

Atlantic Equipment Co., New York. 

Porter & Co., H. K., Pittsburg, Pa. 
Locomotive Headlights. 

Adreon & Co., St. Louis, Mo. 
Locomotives, Mine. 

Atlantic Equipment Co., New York. 

Porter, H. K., Co., Pittsburg. 
Locomotives, Rebuilt. 

Atlantic Equipment Co., New York. 

Hicks Locomotive & Car Works, Chicago. 
Locomotives, Second Hand. 

Atlantic Equipment Co., New York. 

Hicks Locomotive & Car Works, Chicago. 
Logging Cars. 

Buda Foundry & Mfg. Co., Chicago. 

Railway Supply Co., St. Louis. 
Lubricants (Graphite). 


Dixon, Joseph, Crucible Co., Jersey City, 
N. J. 


Mastics. 

Standard Asphalt & Rubber Co., Chicago. 
Measuring Tapes. 

Hanna Mfg. Co., Troy, N. Y. 

Kolesh & Co., New York. 
Mineral Rubber. 

Standard Asphalt & Rubber Co., Chicago. 


Nut Locks. 
American Lock Nut Co., Boston, Mass. 
Railway Supply Co., St. Louis. 
Spencer Otis Co., Chicago. 


Oil Tanks. 
Bowser, S. F., & Co., Ft. Wayne, Ind. 


Paints. 
Carey Mfg. Co., The Philip, Cincinnati, O. 
Detroit Graphite Mfg. Co., Detroit. 
Devoe, F. W., & Co., New York. 


Perforated Metal. 
Adrecn & Co., St. Louis, Mo. 
Railway Supply Co., St. Louis. 
Dixon, Joseph, Crucible Co., Jersey City, 
Bd 


Cleveland, O. 
Louis Surfacer & Paint Co., St. Louis, 


N. J. 
Sherwin-Williams Co., 
St. 

Mo. 
Wadsworth-Howland Co., 


Paint and Varnish Gums. 
Standard Asphalt & Rubber Co., Chicago. 


Paving Asphalt and Fillers. 


Chicago. 


Standard Asphalt & Rubber Co., Chicago. 
Pile Driving Engines 

McKeown, H. J., Cincinnati, Oo. 
Pipe, Cast Iron. 

Yale, Julian L. & Co., Chicago. 
Pipe Dip and Coatings. 

Standard Asphalt & Rubber Co., Chicago. 
Pipe Joint Paste. 

Detroit Graphite Mfg. Co., Detroit. 


Pneumatic Crossing Gates (See Gates Raill- 
road Crossing.) 

Pneumatic Gates. 

Buda Foundry & Mfg. Co., 
Pumps. 

Bowser, S. F., & Co., Ft. 
Pumps, Boiler Test. 

Henderer’s, A. L., Sons, Wilmington, Del. 
Punches. 

Henderer’s, A. L., Sons, Wilmington, Del 
Push Cars. 


Chicago.. 
Wayne, Ind, 


Buda Foundry & Mfg. Co., Chicago. 
Rail Benders. 

Adreon & Co., St. Louis. 

Buda Foundry & Mfg. Co., Chicago. 

Spencer Otis Co., Chicago. 


Rail Braces. 
Adreon & Co., St. Louis. 
Buda Foundry & Mfg. Co., Chicago. 
Indianapolis Switch & Frog Co., Spring- 
field, O. 
Railway Supply Co., St. Louis. 
Rail Drills. 
Buda Foundry & Mfg. Co., Chicago. 
Indianapolis Switch & Frog Co., Spring- 
field, O. 
McInnes Steel Co., 
Railway Supply Co., 
Rail Joints. 
Buda Foundry & Mfg. Co., 
Snow, J. H., Indianapolis, Ind. 
Rail Saw. 
Adreon & Co., St. Louis. 
Railroad Equipment and Supplies. 
Adreon & Co., St. Louis. 
Atlantic Equipment Co., New York. 
Buda Foundry & Mfg. Co., Chicago. 
Indianapolis Switch & Frog Co., Spring- 
field, O. 
Hicks Locomotive & Car Works, Chicago. 
McCord & Co., Chicago. 


Corry, Pa. 
St. Louis. 


Chicago. 





The Abernathy Steel Surface Cattle Guard 

















STANDARD CATTLE GUARD CO., Birmingham, Ala. 


Made in four sections. 
Each section weighs 75 
lbs. 


can be placed close 


interchangeable ; 


to rail--Track ties form 
its only foundation. 
No special instructions 


necessary for placing. 





Send for further particulars 
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CLASSIFIED INDEX OF ADVERTISERS 
(CONTINUED) 





Rails (New. 
Atlantic Equipment Co., 
Rails (Second Hand.) 
Atlantic Equipment Co., New 


New York. 


York. 


Hicks Locomotive & Car Works, Chicago. 


Railroad Coatings. 

Standard Asphalt & Rubber Co., 
Railway Equipment and Supplies. 

Railway Supply Co., St. Louis. 
Railways Supplies, General. 

Adreon & Co., St. Louis. 

Buda Foundry & Mfg. Co., 

Railway Supply Co., St. Lou 
Ratchet Wrenches. 

Adreon & Co., St. Louis, Mo. 
Replacers, Car, and Engines. 

Adreon & Co., St. Louis, Mo. 
Riveters. 

Otto Gas Engine Works, Chicago.° 
Rolling Steel Doors and Shutters. 

Adreon & Co., St. Louis, Mo. 
Rolling Stock. 


eon. 


Atlantic Equipment Co., New York. 
Hicks, F. M., & Co., Chicago. 
Roof Paint. 


Bird, F. W. & Son, East Walpole, Mass. 
Carey Mfg. Co., The Philip, Cincinnati, O. 
Stowell Mfg. Co., Jersey City, N. J. 
Roofing. 

Bird, F. W. & Son, E. Walpole, Mass. 
Stowell Mfg. Co., Jersey City, N. J. 
Roofing Materials. 

Standard Asphalt & Rubber Co., 
Roofing Materials, Asbestos. 
Franklin Mfg. Co., Franklin, Pa. 
Roofing Slates and "Shingles, ‘Asbestos. 
Franklin Mfg. Co., Franklin, Pa. 
Safety Gates. 

Buda Foundry & Mfg. Co., Chicago. 
Sand Driers. 

Parkhurst & Wilkinson, Chicago. 
Scales. 


Chicago 


Buda Foundry & Mfg. Co., Chicago. 
Second Hand Equipment. 
Atlantic Equipment Co., New York. 


Hicks Locomotive & Car Works, Chicago. 


Sheathing, Asbestos. 
Franklin Mfg. Co., Franklin, Pa. 
Shovels. 
Jackson Tool & Shovel Co., Montpelier, 
Ind. 
Railway Supply Co., St. Louis. 


Chicago. 


Shutters, Rolling Steel. 
Adreon & Co., St. Louis, Mo 


Columbus Steel Rolling Shutter Co., Co- 
lumbus, le 
Signal Bells for Crossings. 
Schwarze Electric Co., Adrian, Mich. 
Signal Lamps. 
Adreon & Co., St. Louis, Mo. 
Railway Supply Co., St. Louis. 
Signais. 
Adreon & Co., St. Louis, Mo. 
Slide Rules. 
Kolesch & Co., New York. 
Smoke Jacks. 
Dickinson, Paul, Chicago. 
Stand Pipes. 
Adreon & Co., St. Louis, Mo. 
Station Paint. 
Wadsworth-Howland Co., Chicago. 
Steam Shovels. 
Atlantic Equipment Co., New York. 
Torbert, A. C. & Co., Chicago. 
Steel for Track Drills and Tools. 
McInnes Steel Co., Corry, Pa. 
Steel Ties. 
Galt, Thomas A., Sterling, Ill. 
Stock Guards. 
Johnson Co., W. P., Chicago. 
— Cattle Guard Co., Birmingham, 
la. 
Stoves. 


Buda Foundry & Mfg. Co., 
Structural tron Paints. 

Carey Mfg. Co., The Philip, Cincinnati, O. 

St. Louis Surfacer & Paint Co., St. Louis. 


Chicago. 


Wadsworth-Howland Co., Chicago. 
Surveying Instruments. 
Hanna Mfg. Co., Troy, N. Y. 


Kolesch & Co., New York. 
Switch Indicator Bells. 
Schwarze Electric Co., Adrian, Mich. 
Switches and Switch Stands. 
Buda Foundry & Mfg. Co., Chicago. 
ae Switch & Frog Co., Spring- 
eld, O. 
Tackle Blocks. 
Patterson Co., W. W., Pittsburg, Pa. 
Tanks and Tank Fixtures. 
American Valve & Meter Co., Cincinnati. 
Otto Gas Engine Works, Chicago. 
Jackson Tool & Shovel Co., Montpelier, 


nd, 
Millers-Falls Co., New York. 
Railway Supply Co., St. Louis. 
Walters & Okell, Ft. Madison, Ia. 
Tie Plates. 
Adreon & Co., St. Louis, Mo. 


Spencer Otis Co., Chicago. 
Telephone Extension Bells. 


Schwarze Electric Co., Adrian, Mich. 


Ties, Steel. 

Galt, Thomas A., Sterling, IIl. 
Tool Steel. 

McInnes Steel Co., Corry, Pa. 
Track Drills. 


Buda Foundry & Mfg. Co., Chicago. 

Baldwin Steel Co., New York. 

McInnes Steel Co., Corry, Pa. 

Millers-Falls Co., New York, 

Reed Co., Francis, Worcester, Mass, 
Track Gauges and Level. 

Buda Foundry & Mfg. Co., 

Railway Supply Co., St. Louis 
Track Jacks (See Jacks.) 
Track Laying Machinery. 

D. I. Holman Track Layer Co., Chicago. 
Track Signs. 

Adreon & Co., St. Louis. 

Buda Foundry & Mfg. Co., Chicago. 
Track Materials. 


a 


Indianapolis Switch & Frog Co., Spring- 
field, O. 
Track Tools. 
Adreon & Co., St. Louis. 
Buda Foundry & Mfg. Co., Chicago. 
Turnbuckles, 
Cleveland City Forge & Iron Co., Cleve- 
land, O. 
Valves. 
American Valve & Meter Co., Cincinnati. 


Varnishes. 

Devoe, F. W., & Co., New York. 
Velocipedes, Railway. 

Buda Foundry & Mfg. Co., Chicago. 

Railway Supply Co., St. Louis. 
Vises. 

Adreon & Co., St. Louis, Mo. 

Dickinson, Paul, Chicago. 
Water Columns, 

American Valve & Meter Co., 
Water Proofing. 

Standard Asphalt & Rubber Co., 
Water Softening Apparatus. 

Kennicott Water Softener Co., 
Water Tanks. 

Adreon & Co., St. Louis 

Railway Supply Co., St. Louis. 
Wire Rope. 

Railway Supply Co., St. Louis. 
Wrecking Cars. 

Buda Foundry & Mfg. Co., 
Wrecking Frogs. 

Railway Supply Co., St. Louis. 


Cincinnati. 
Chicago. 
Chicago. 


Chicago. 


THE BOWSER SYSTEM OF OIL STORAGE 























BOWSER SIGNAL TOWER INSTALLATION 


store-houses, machine shops, coach yards and signal towers. 


Because of its clean, econom- 
ical and convenient features, 
the Bowser System has been 
adopted by over twenty rail- 
road systems. 
it is recognized as 


For that reason 


THE STANDARD RAILWAY 
OIL STORAGE SYSTEM 


Bowser equipments have 
been installed and are in suc- 


cessful operation in oil houses, 


Everywhere oil is handled, the Bowser system can and should be used. Send for Bulletin VII. 





S. F. BOWSER @ CO., Inc. 


FORT WAYNE, INDIANA 
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| Railway Shop Up-To-Date 








This is a book of nearly 250 pages 9x12 inches in size and filled from cover to 
cover with the practical every-day knowledge every railroad engineer ought to 
have. It has been carefully compiled from all that is known and has been writ- 
ten about the best and most representative railway shops in this country. Every 
large shop having up-to-date and valuable features, is described. Many of these 
shops are completely illustrated with cuts made from the drawings of the shops 
in the possession of the railroads. It is written in a clear and lucid style. It 
gives inside knowledge that is of inestimable advantage to every Engineer. 

Itis the best authority on railroad shop practice, construction and design published 
and ought to be in the hands of every man who expects to advance in his work. 
This book is handsomely bound as you will note from the photographic repro- 
duction shown herewith. It contains not only a vast amount of valuable infor- 
mation in regard to each of the big railway shops butalso gives the kind of tools 
used in each and the best arrangement, with best practices and methods of con- 
struction and design. There is no doubt but that you will find many things in 
this book which will materially aid you in your work and by reference to it you 
will find improvements that can be made in your shop or your department that 
will increase its efficiency and capacity. 

There is no book published that will give you more information than Railway 
Shop Up-To-Date. ORDER IT NOW. 


CRANDALL PUBLISHING CO. 


518 Security Bldg., Chicago 
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RODGER BALLAST HART CONVERTIBLE CAR 


THREE CARS IN ONE 
723% CONSTRUCTION 
vos BALLAST (AR 


Ay 


| GENERAL FREIGHT 


BUILT OF 30 TO 60 TONS 
CAPACITY AND OF EITHER 
WOOD OR STEEL 


CHANGED FROM CENTER 
DUMP TO SIDE DUMP OR 
VICE-VERSA IN 20 MIN- 
UTES WITHOUT TOOLS 


THOUSANDS IN DAILY SERVICE 


HAVE PROVEN ITS GREAT 
ECONOMY AND PRAC- 
TICABILITY. 


Saas ea ‘ 


RODGER BALLAST CAR CO. 2iengsrnts: 











Universal Cast Iron Pipe 








Patented Uctober 28, 1902 





No lead or other packing material required. 


insuring protection from electrolysis. 


| MADE BY 


CENTRAL FOUNDRY CO. 
New York City 





Agents for Railway Trade 


Railway Exchange 
Telephone Harrison 1211 





SECTIONAL VIEW OF JOINT 


A straight taper joint, machined but not ground. 


Practically perfect electrical continuity at joints, thus 


We Sell 


Good 
Bridge 
Paint 


Send for an attrac- 
tive collection of 
half tone engrav- 
ings showing promi- 
nent bridges _paint- 
ed with 


Superior 
‘Graphite 
Paint 


Detroit Graphite Mfg. Co., 


DETROIT, MICH. 




















Julian L. Yale & Co. 


CHICAGO, III, 





Track Laying by Machinery 
Simple— Rapid —Economical 

D. F. HOLMAN RAILWAY TRACK LAYER CO. 
1105 Ellsworth Bldg, Chicago 
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Concrete for Bridges 
sic reinforced concrete is now used extensively 
in bridge construction is well known. More than 
that, it has practically assumed a definite position in so 
far as steel structures are concerned and for most pur- 
poses has displaced the wooden structure. 

Viaducts, grade crossings, culverts, etc., are generally 
constructed with reinforced concrete. Among the rea- 
sons are appearance, small fire risk and low cost of 
maintenance, which alone justify its use in preference 
to wooden structures. 

In a recent issue of The Concrete Review, which is 
published by the Association of American Portland Ce- 
ment Manufacturers, Philadelphia, various designs of 
concrete bridge structures were illustrated and described. 
The data indicate the usefulness of concrete in bridge 
engineering. 

Railway Clubs 
HERE are few members of railway’ clubs who do 
not appreciate the advantages of membership. In 
a recent address to the St. Louis Railway Club by Mr. 
J. J. Baulch, president of the club, he explained clearly 
what the railway club means and its value to railroad 
men. 

One of the most important points is the free exchange 
of ideas between men in all branches of railroad work, 
as well as in all positions. Thought is stimulated along 
new lines and a broader conception of the progress in 
railroad construction, operation and maintenance is 
given. This alone should be sufficient to make any rail- 
road man join a railway club. 

These remarks are made at this time for the benefit 
of those who have not taken advantage of the oppor- 
tunity, which the railway club offers, to become more 
thoroughly informed. It is usually the case that serious 
consideration of this matter results in an application for 
membership. 





Coupling Accidents 

N the August issue mention was made of the de- 
I crease in casualties due to reduction in traffic in 
the first part of the year. In bulletin No. 28 of the 
Interstate Commerce Commission, which covers the 
months of April, May and June, 1908, a greater de- 
crease is shown. The number of employees killed in 
coupling and uncoupling cars is reported as 30 which 
is smaller than the number recorded for any quarter 
except the one ending September 30, 1901. 

It is also noted that the number of passengers and 
employees killed in train accidents is about 68 per 
cent of the number for the previous year, while the 
number of coupling accidents is 20 per cent less. The 
smaller decrease in coupling accidents is explained by 
the fact that many of the dangers have been done 
away with by law through the requirements of auto- 
matic couplers and certain regulations in recent years, 
and that the fatal casualties are now due mainly to the 
failure of parts or to carelessness. 
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The fatal casualties for the year ending June 30, 
1908, are attributed to coupling damaged cars and de- 
fective uncoupling levers and in cases, where too 
much risk is taken, to miscalculated speed of cars, to 
accidental starting of engine, to catching foot in frog 
or switch, to lost footing, to unexpected movement 
of car and to going between cars unnecessarily and 
contrary to rule. 

In the quarter ending June, 1908, there were 820 col- 
lisions and 1,310 derailments giving a total of 2,130. Of 
this number 130 collisions and 198 derailments affected 
passenger trains. These accidents resulted in damage 
to cars, engines and roadway to the extent of $1,617,398. 





Roadmasters’ Conevention 


AST month the twenty-sixth annual convention 
of the Roadmasters’ and: Maintenance of Way 
Association was held in Milwaukee, Wis. President J. 
A. Kerwin gave an excellent address, in which he urged 
young roadmasters to work hard and moreover to keep 
in touch with the progress that is made in the railroad 
field so that they might be in a position to take advantage 
of opportunities. 

The attendance at this convention was greater than 
it has been for a number of years, about 135 roadmasters 
being present. There were also a large number of sup- 
ply men present, the number of exhibitors exceeding that 
of the past year. From every point this twenty-sixth 
annual convention was very encouraging to the mem- 
bers of the association. 

Regarding the subject of stock claims which was 
taken up in one report, several important points were 
brought out. As tocattle guards, opinions were given that 
the designs in use today do not turn stock effectively. 
It is, however, necessary to use one of the several de- 
signs of surface guards that have given a certain measure 
of success. As to fences, they should be substantial and 
made so as to turn stock. Where there is water along 
the right of way the opinion is that it should not be en- 
closed so that stock will not be tempted to get within 
the right of way. Gates should be constructed that they 
can be easily opened and farmers should be instructed 
to keep same closed when not in use. 

The method of preventing fires in the prairie country 
is to burn the vegetation along the track thoroughly. 
The cost of this work is considered small when com- 
pared with the saving that it effects. It was stated that 
fires seldom occur where oil burning locomotives are 
used. The use of spark arrestors during the later sum- 
mer and fall was encouraged. 

The question of protecting the section gangs against 
casualties was considered. The selection of foremen, 
who understand the dependence which the ignorant 
section laborers place upon him and who are qualified 
to look after them, seems to be the solution. 


The use of motor cars by roadmasters has in most 


cases proved advantageous. The motor car is run under 
the instructions of the train dispatcher and may be used 
regardless of traffic conditions. The opinion is that. road- 
masters can give their work more careful and thorough 
inspection, because they are able to reach any and all 
points on the section without much delay and without 
the necessity of fixed intervals. It was also suggested 
that the roadmasters’ sections be made of moderate 
length, giving consideration to the conditions of roadbed 
and traffic and the number of tracks. 

The steel tie question was also discussed at the con- 
vention, several members reporting their experiences or 
knowledge of experiments with these ties. It may be as- 
sumed that, as the steel tie is developed to a high stage 
of efficiency, it will be used in place of the wooden tie 
for special track. The chief hindrance to the general 
substitution of the steel tie now is its first cost, which is 
about three times that of the creosoted wood tie. It is 
said that the life of the steel tie does not exceed that of 
the creosoted wood tie, but on this point there is not 
sufficient data upon which to base a definite conclusion. 
The cost of maintenance of steel tie track may prove to 
be so much less than wood tie track that this item will 
more than counterbalance the difference in first cost. 
The whole question of steel tie track is associated with 
that of timber supply, which is now receiving the special 
attention of both the railroads and the government. 





The Forest Service 

HE names of the 377 foresters, clerks, and stenog- 
raphers who are to make up the personnel of the 
United States Forest Service headquarters of the six 
districts into which the nationat forests have been divided 
have just been announced. The district foresters’ offi- 
ces, located in Denver, Colo., Ogden, Utah, Missoula, 
Mont., Albuquerque, N. M., San Francisco, Cal., and 

Portland, Ore., opened on Dec. 1. 


The new field organization of the forest service will 
greatly facilitate the use of the national forests by the 
people. It will mean that the national forest business 
which formerly was transacted in Washington, will be 
handled by officers on or near the ground. The estab- 
lishment of the district headquarters is the culmination 
of a plan towards which the forest service has been 
working steadily since it took charge of the national 
forests. 

Each national forest district will be in charge of a 
district forester. The work at district headquarters will 
be distributed among four offices, operation, grazing, 
silviculture and products, each equipped with men of 
special training for the work of their office. 

The office of operation will be charged with respon- 
sibility for the protection of national forests, for the 
building of roads, trails and other permanent improve- 
ments upon them, for the organization of the force on 
national forests, and with the supervision of all business 
relating to the special use of national forest resources. 
The office of silviculture will have supervision of the 
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free use and sale of timber from national forests, forest 
planting upon them, and will conduct forest studies on 
national forests as well as in co-operation with private 
owners in the district. The office of grazing will su- 
pervise grazing business in the district, except for the 
actual fixing of allowances, periods and rates, and will 
make studies looking to the improvement of the forage 
crop on national forests. The office of products will 
make both independently and in co-operation with pri- 
vate owners, studies leading to a more profitable use of 
off national forests within the district 


timber on and 
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and to their preservative treatment. 

From the district foresters down the personnel of the 
district offices is made up of men picked for their 
proved capacity, for their thorough training, and for 
their experience in the west. Most of them are men 
who not only have worked in the west after they entered 
in the service, but who lived in the west before they took 
up the government forest work. Many of them are men 
who formerly were employed on the national forests and 
have been promoted to larger responsibilities as a result 


of their high efficiency. 





Locomotive Coaling Station 


ECENT reports from the Norfolk & Western’s new 

locomotive coal and sand station at Concord, Va., 
show that the average time required to coal the big 
through-service passenger engines is only 35 seconds, 
counting from the instant the train comes to a standstill 
until it moves away. 

This station, designed and installed by the Link-Belt 
Company, is of steel-reinforced concrete throughout. It 
is of the through-service type and includes overhead 
storage facilities for 260 tons of coal and 10 tons of dry 
sand, ground-floor storage for 100 tons of wet sand, en- 
gine and boiler-rooms, and shed over track hopper, as 


shown in Fig. 2. 








——EEeE| 





1—LOCOMOTIVE COALING STATION, SHOWING LOCA- 


TION OF TRACKS. 


FIG. 


The arrangement makes it possible to supply both coal 
and sand to engines on three tracks-—the two main-line 
tracks, which it spans, and one outside track shown on 
the right in Fig. 1. The outside track in the rear is used 
for dumping coal into the track hopper and shoveling 
sand into the wet-storage bins. 

fach of the three service tracks is supplied with coal 
through a Link-Belt coaling chute, the flow being con- 
trolled by a gear-operated undercut gate. Sand is de- 
livered through special swivelled telescopic spouts that 
can be adjusted to suit the position of the locomotive: 





one of these spouts serves the two inside tracks, and an- 
other the outside. All chutes and spouts are counterbal- 
anced and, when not in use, swing up and out of the way 
automatically. 

The track hopper for receiving coal from the cars is 
10 ft. wide by 12 ft. long and fitted with a patented recip- 
rocating plate, Fig. 4, which feeds the coal, in a steady, 
even supply, to an elevator of the gravity discharge type. 
This elevator, being called upon for hard, continuous 
service, is of particularly rugged construction. It con- 
sists of V-shaped steel buckets, 36 ins. long by 22 ins. 
wide by 10 ins. deep, attached every 3 ft. between two 
strands of steel chain fitted with rollers chambered to 


admit lubrication. It has a vertical travel of 60 ft. from 


‘the hopper to the top of pocket, and then a horizontal 


9 


run, shown in Fig. 3, of 33 ft. over bin into which it 


discharges through two two-way chutes. Its speed is 50 
ft. per minute; capacity, 50 tons per hour. 

The sand storage bin, sand-dryer, engine and_ boiler 
rooms are in the building at the base of the pocket. Two 
openings in the upper part of the side wall of the sand 
bin are fitted with gates hinged at the bottom in such a 
manner that when let down they rest on the side of the 
car, forming a bottom that prevents spilling of sand in 
shoveling. The sand is transferred from wet storage to 
the dryer as needed and by this is fed to a small belt- 


—$——— + 








FIG. 2—LOCOMOTIVE COALING STATION, CONCORD, VA. 
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STATION, SHOWING V- 


BUCKETS. 


LOCOMOTIVE COALING 
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bucket elevator, shown to left in Fig. 3, which elevates it 
to the top of pocket and discharges it at the rate of 10 
tons an hour through a spout into the 10-ton dry sand 
bin. 

The power equipment is a 14 h. p. steam engine and a 
20h. p. vertical boiler. A manila rope-drive, 58 ft. cen- 
ters, is used to transmit power from the engine to the 
head shaft of the coal elevator in the lantern of building ; 
an [Ewart link-belt drive, 7-ft. centers, from coal elevator 


head shaft operates the sand elevator. 





The Railroad Official 
N a paper presented before the New York Railroad 
I Club, Mr. W. J. Harahan of the Erie Railroad out- 
lines the elements which constitute a successful railroad 
official. 
What may be, designated as the first element, or rather, 
To state the 


The paper is given in part as follows: 


essential, of success, is common honesty. 
old maxim: “Honesty is the best policy” is but to reiter- 
ate a truism, and to repeat parrot-like the principle that 
has stood the test of ages. There is, however, a broader 
honesty than that apparent on the surface that is a re- 
quirement. This consists not entirely in the application 
of the Commandment “Thou shalt not steal” but seeks 
also for its guiding principle the “Golden Rule.” In 
other words, a studious and persistent effort to render 
just and fair treatment to all alike whether he or it be 
great or small. 

Loyalty is a predominating characteristic of railroad 
officers, and it is a necessity to perfectly weld the links 
of the chain of organization and system. 

An element requiring the exercise of a peculiar and 
really great ability is the gift of creating harmony. It 
is the keystone of the arch of success without which the 
structure will not sustain itself. True harmony, when 
carried to a finality, familiarly known as team-work, en- 
genders enthusiasm on the part of the individuals form- 
An organization without harmony 


ing the organization. 
disintegrates and soon becomes utterly demoralized so 
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that a disturber should be ejected from it with little cer- 
emony or he will prove its undoing. 

It may seem that it should not be necessary to cite the 
necessity for industry. Much, however, should be said 
on this important element. It does not merely consist in 
being prompt at the place of work and remaining the full 
time required by the letter of the law—but it requires 
much more to lead to the highest success. It means the 
earnest, painstaking, patient and persevering effort to 
accomplish everything well; the putting in of whatever 
{ime is necessary to perform those duties which are as- 
signed to the individual officer, and it may even be neces- 
sary at times to do something that someone else should 
have done. It requires, particularly, the doing of these 
things cheerfully. 

Thoroughness is an important adjunct and it is requi- 
site to the fullest extent. Affairs should be closely an- 
alyzed. A “touch and go” method of handling matters 
is not conducive to success because it invariably leads to 
neglect. Correspondence should not be shifted around 
simply to relieve desks of the presence of papers, but it 
should be thoroughly gone into, all questions answered, 
and, if an answer naturally develops another question, it 
should also be answered. 

As is true in all lines of work, one of the prime essen- 
tials is what I may call love of the work. There can be 
no success without it as indifference is sure to result. 
no line of work more exacting than railroad 
work requiring a 


There is 
work and there is no character of 
greater sustained interesi. 

| regard common sense as one of the very greatest of 
I believe that we often fail to realize how 
It is the founda- 
Its applica- 


the elements. 
much is expressed in these two words. 
tion upon which all the professions are laid. 
tion is absolutely essential to the proper carrying on of 
business as it is the rudder of business existence. 

One of the elements seriously lacking in many men is 
originality, evidenced by their easily succumbing to diffi- 
culties, or in their inability to keep pace with progress. 
This is a most important attribute, and without it failure 
is certain. To do something a certain way because it has 
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always been done that way is not always a good reason 
for so doing. A thing should be done the way best suited 
to the present requirements. There is, of course, a great 
value in precedent, if properly applied, and it would be 
just as much of an error to cast it to the wind as to 
always slavishly follow precedent. 

A great deal is accomplished by an intimate knowledge 
of the work, which can only come from experience in the 
harness, that is, practical experience. Men respect this 
sort of knowledge and their best efforts are obtained 
when they feel that an officer possesses it. If one is not 
in full possession of knowledge on any particular detail, 
however, it is the greatest mistake not to ask questions 
so as to become so. It is not a lowering of dignity, nor 
an indication of incompetency to have to ask for such 
information, in fact, much can often be learned from 
even the men of the lowest grade by intelligent question- 
ing. Any other principle of conduct usually results in 
an ostrich act on the part of he who attempts it, his 
ignorance being easily apparen?. 





A Motor-Driv.n Lift Bridge 

A striking contrast between the cost of electric power 
and man power is furnished in the operation of one of 
the Eastern railroad lift bridges over a canal. This 
bridge kas to be raised and lowered from twenty to 
thirty times a day. It is equipped with counter weights, 
so that it takes approximately as much work to lower as 
to lift it. It is now operated by a motor, but when it was 
first erected it was raised and lowered by hand for a 
period of one year. 
at an annual cost of approximately $7,000. 


This required the services of 16 men 
In contrast 
to this, it costs $360 per year to perform the same work 
by electricity. The wages of the man who operates the 
motor is not taken into consideration, for his services 
were required in addition to the sixteen men while the 
bridge was being operated by hand. The yearly saving 
is therefore $6,640. The bridge is now equipped with 
one 15 h. p. Westnighouse tvne “K” 
reduction gear, so that the bridge shaft runs at 25 r. p. m. 


motor, with double 





Relocation of Panama Railroad 

Satisfactory progress was made in the construction of 
connecting tracks from the present operated line of the 
railroad, in grading, the construction of trestles for fill- 
ing, and the construction of bridges and culverts. 

On the night of Sept. 21 the Miraflores tunnel caved 
in from station 116-95 to the south portal, completely 
blocking the bore of the tunnel for a distance of about 
200 ft. A hole of about 360 cu. yds. capacity opened 
up at the surface of the ground, about 130 ft. north 
The hill 
showed a perpendicular drop of 20 ft. at the line of 


of the original location of the south portal. 
cleavage, about 50 it. west of this hole. There are about 
130,000 cu. yds. of material in motion in a direction de- 
flecting from the axis of the tunnel about 30 degs. in a 
southeasterly direction. The location of the south portal 
has been changed to 100 ft. farther south, and the con- 


‘ft. to date. 
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crete side walls for this 100 ft. have been finished to the 
springing line of the arch. Work was stopped on the 
south end on the 22d, as the arch might interfere with 
future excavation. Two hundred and forty linear feet 
of the concrete lining in the rock section was completed, 
1,585 cu. yds. of concrete being placed. The location of 
the north portal has been changed to 50 ft. farther north. 

During the month 2.831 linear feet of permanent track 
were laid on the relocated line, making a total of 43,576 
The force of laborers during the month av- 
eraged 989 men.—From the September report by the 
chief engineer. 





Progress in Wood Preservation 
URING the past few years greater advances have 
been made in methods of wood preservation than 
Lumber users have become con- 
vinced that in the chemical treatment of timber and the 


many people realize. 


consequent lengthening of the wood’s life that they can 
cave both the great cost of materials and the labor in re- 
newals. 

Just a few years ago a prominent man, in a paper read 
before the Pacific Coast Railway Club, called attention to 
the pressing need of a thorough investigation of all pro- 
At that time 
he deplored the fact that neither the government nor 


cesses used in the preservation of wood. 


corporations would offer inducements to men competent 
to carry out such investigations. The particular prob- 
lem which he had in mind was the treatment of piling 
to make it resistant to attacks of marine wood borers, 
such as teredo and limnoria. This problem is indeed 
a serious one, but probably no more so than that of pre- 
serving ties, poles, and mine timbers, against decay. 
About the same time that this paper was presented be- 
fore the Pacific Coast Railway Club, the United States 
Forest Service established an office, the duties of which 
would be to investigate known preservatives and pro- 
cesses and to devise means, if possible, whereby the pres- 
ent methods could be improved or cheapened, or new 
methods developed to take the place of those already 
in use. Since its inception, the office of wood preser- 
vation has made rapid strides. Up to the present time 
experiments have been carried on in co-operation with 
corporations, educational institutions, and individuals, to 
try out various theories in actual practice, and the results 
have proved of value not only to the co-operators, but 
to a large number of people having interests similar to 
those to which the particular experiment applied. 
Preservative treatment is recognized as a paying prop- 
osition wherever construction timber is exposed to soil 
or atmospheric influences causing decay. This statement 
is fully attested by the rapid increase in the use of treated 
timber in recent years. The increase has been most nota- 
ble in the case of railway cross ties. All of the larger 
companies in the west now use treated ties to a greater 
or less extent, and many of them operate their own treat- 


ing plents, 


It is also notable that the use of treated timber is con- 
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fined principally to corporations requiring very large 
quantities of construction material. This is largely ac- 
counted for by the fact that the pressure system of im- 
pregnation in common use requires expensive retorts and 
machinery, and is not adapted to a plant of small capac- 
ity, thus making it impracticable for a concern using a 
small or moderate amount of timber to undertake treat- 
ing. 

Besides the plants operated by corporations for the 
treatment of their own construction timber, there are a 
number of plants which do a commercial business, but 
these being located at centers of distribution, where a 
permanent business is more readily assured, are not ac- 
cessible to timber which goes direct from forest to con- 
sumer without passing through such central distribution 
point. For economy, the treating should be conducted 
at a point where additional transportation charges on 
account of the treatment will be reduced to a minimum. 
The ranchman drawing his timber from the adjoining 
forest, should have on the ranch the means for treating 
his fence posts and similar materials. The mining con- 
cern should have at the mine a plant with capacity adapt- 
ed to their need. An electric company whose lines ex- 
tend over a considerable area and which draws its tim- 
ber from various sources, may find a small portable plant 
best for treating poles. 

For several years the Forest Service has been experi- 


menting with a method of impregnating wood, which 
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requires no expensive equipment, is simple in operation, 
and is adapted to a plant of any desired capacity. It is 
now known that all of the more porous woods can be 
treated successfully by this method. The method is 
called the “open tank” or “hot and cold bath” process. 
The impregnation’ is accomplished by thoroughly heat- 
ing the timber in a tank containing a liquid substance, 
then running off the hot liquid and filling the tank with 
cold, or transferring the timber from a tank containing 
hot to a tank containing cold liquid, or allowing the 
whole to cool without change. 

The theory of the process is that the air in the wood 
cells and intercellular spaces expands when heated and 
is partially expelled. Upon cooling, it again contracts, 
thus causing a partial vacuum, and the pressure of the 
air on the outside forces the liquid into the wood. The 
process may be applied with any of the preservatives in 
common use; as for instance, creosote oil and zinc chlorid 
solution. The principle is the same whether the treating 
is done in a small tank holding a few fence posts and 
heated with a wood fire underneath, or in larger tanks 
fitted with steam coils for heating, pumps for handling 
the oil, and labor saving devices for handling the timber. 

The results of the government’s extensive experiments 
in wood preservation are published in circulars and bul- 
letins, which along with any specific information desired, 
may be had by all interested persons who address the 
I-recter at Washington, D. C. 
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Electrification of the St. Clair Tunnel * 


HE St. Clair tunnel was opened for traffic in 1890 

by the St. Clair Tunnel Company, organized as 
a subsidiary company to the Grand Trunk Railway 
System. The tunnel, located under the St. Clair river, 
is the connecting link between the terminal of the 
Western Division at Port Huron, Michigan, and the 
terminal of the Eastern Division at Sarnia, Ontario. 
The length of the tunnel from portal to portal is 6,032 
ft. The open tunnel approaches are of considerable 
magnitude, that on the Port Huron side being slightly 
over 2,500 ft. in length, while that on the Sarnia side 
is nearly 3,300 ft. in length, the total distance between 
the American and the Canadian summits being 12,000 
ft., or about 2144 miles. The grade on the tunnel ap- 
proaches and the inclined sections of the tunnel is 2 
per cent, while the flat middle section of the tunnel, 
about 1,700 ft. in length, has a grade of 0.1 per cent 
downward toward the east, just enough to provide for 
the proper drainage of any seepage water. 

A single track extends through the tunnel, while a 
double track is laid in both of the tunnel approaches. 
The necessary tracks for handling the freight and pas- 
senger traffic are provided in the yards at Port Huron 
and Sarnia. The map and profile of the zone operated 
by the St. Clair Tunnel Company is shown in an ac- 
companying illustration. The tracks in the yards and 





*From a paper by F. A. Sager, assistant engineer with Bion J. 


Arnold. 
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on the tunnel approaches are shown to a large scale in 
the same drawing. The tunnel shell consists of cast 
iron rings built up in the inside diameter 
being about 19 ft. The hydraulic shield was used in 
advancing the bere from each of the tunnel portals, 
by which means the entire work of construction was 
carried on with reasonable expedition. A vertical 
shaft was sunk near the bank of the river on both the 
American and Canadian sides. 


sections, 


Four steam locomotives of special design had been 
in commission since the construction of the tunnel for 
handling the freight and passenger traffic. They were 
designed to provide the necessary high tractive effort 
required to operate the trains over the grades in the 
tunnel and on the approaches, and arranged to burn 
anthracite coal, in order to minimize the inconvenience 
due to excessive smoke in the tunnel. Their maximum 
tractive effort limited the weight of the trains handled 
to about 700 tons, and even with this load the speed 
up the 2 per cent grade was often very slow. 

The advantage of the use of electric locomotives, on 
account of the freedom from smoke and the attendant 
discomfort, together with the possible greater econ- 
omy in operation, led finally to the decision to provide 
an electrical equipment to handle the tunnel service, 

the operation of the 
trains through the tunnel by means of electric loco- 
motives ; the drainage and seepage 
water by means of electric pumps; the lighting of the 
the roundhouses 


this equipment to provide for 
the handling of 


passenger stations, the tunnel and 
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tractive effort in the new locomotives. 











ELECTRIC LOCOMOTIVE, ST. CLAIR TUNNEL. 


by electricity, as well as furnishing a certain amount 
of power to the roundhouses; also, provision was 
made for a limited amount of outside lighting in the 
form of arc lamps. The different electrical systems 
available for such service were considered, and esti- 
mates as to the relative cost and efficiency of the 
various systems were prepared and submitted to the 
Tunnel Company. These estimates covered the direct 
current system both with and without battery, as well 
as estimates on the alternating current systems. Com- 
plete specifications were prepared, covering both the 
direct and alternating current systems, —__ 
and propositions on these received and § 

Decision was finally made 


considered. 
in favor of alternating current, using a 
3-phase system for the distribution of 
power required for pumping and for 
shop motors with single phase distri- 
bution for locomotives and lighting. 
The St. Clair Tunnel Company is 
operated as an independent division of 
the railroad, the trains being delivered 
by the Western Division in the yards 
at Port Huron, and taken by the tunnel 
locomotives through the tunnel, and 





delivered to the Eastern Division at 


the vards in Sarnia, the west-bound 
trains being handled in the reverse or- 
der. The steam locomotives operating 
on the divisions adjacent to the tunnel 
are never operated through the tunnel. 

In order to increase the capacity 
of the tunnel, it was desirable to pro- 
practicable 


vide for the maximum 


The capacity limit was determined by the 
maximum pull to which it was deemed 
wise to subject the drawbars on the mixed 
rolling stock that must be handled, with- 
out danger of breaking trains in two. For 
this reason the locomotives were specified 
of sufficient capacity to develop a draw- 
bar pull of 50,000 pounds, when operat- 
ing at a speed of 10 miles per hour. It 
was estimated that such a locomotive 
would be able to make the complete trip 
through the tunnel from terminal to ter- 
minal fifteen 
minutes, or four 1,000-ton trains per hour, 
which would provide a capacity for traf- 


with a 1,000-ton train in 





fic about three times larger than the actu- 
al maximum demands up to the present 
time. 


Three locomotives have been provided 
for this service, each consisting of two 
qalf-units, each half-unit mounted on three 
pairs of axles driven through gears by 
three single phase motors with a nominal rating of 250 
h. p. each, the nominal horse power of the complete lo- 
comotive unit being 1,500. In so far as the electric mo- 
tors have a very liberal overload rating, it is easily pos- 
sible to develop 2,000 h. p., and on occasion in excess of 
this, in one locomotive. The half units are duplicate in 
every respect, and as the multiple unit system of con- 
trol is used, they can be operated when coupled togeth- 
er with the same facility that a single phase half-unit 
can be operated. 








INTERIOR OF ELECTRIC LOCOMOTIVE. 
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OVERHEAD CONSTRUCTION AT PORT HURON STATION. 


As previously stated, the locomotives are designed to 
develop a draw-bar pull of 50,000 pounds at the compara- 
tively low speed of ten miles per hour. The locomotives 
are powerful enough to start a 1,000-ton train on a 2 
per cent grade in case this should be necessary. At a 
test made on a half-unit, using a dynometer car, it was 
found that a single half-unit developed 43,000 pounds 
drawbar pull before slipping the wheels. This was done 
on a comparatively dry rail, with a liberal use of sand. 
On this basis it would be possible to develop about 
86,000 pounds drawbar pull with a complete locomotive. 
The maximum speed of the locomotives is 35 miles per 
hour. However, it is not the intention of the Tunnel 
company to operate the locomotives at a speed in excess 
of 30 miles per hour. Speed indicators are provided, 
which indicate on a large dial located in the locomotive 
cab near the engine driver’s seat the speed at which the 
locomotive is running, and at the same time record the 
speed throughout the length of the run. This assists 
the locomotive driver in keeping the speed of trains 
within prescribed limits at all times, and furnishes records 
of the exact speed of the trains throughout all trips, for 
the inspection of the superintendent of the tunnel. 


The locomotive cab is rectangular in section, con- 
structed of sheet metal supported by structural steel 
shapes. Inside of the cab are located practically all of 
the apparatus used in connection with the locomotive, 
with the exception of the motors and the brake rigging. 
Included in this apparatus is a single phase transformer 
used for reducing the voltage from 3,300 to a voltage 
suitable for application to the motor. The transformer, 
as well as the motors, are air-cooled, the supply of air 
being furnished by an electrically driven blower, also 
located in the locomotive cab. The blower is driven 
by a single phase motor, the current being supplied at 
100 volts by a tap from the main transformer. With 
the moderate supply of cooling air furnished by the 
blower fan, both transformers and motors are able to 
operate at full capacity with comparatively little increase 
in temperature above that of the surrounding air. The 


air for the cooling is taken through a suitably designed 
shutter located in the side of the locomotive cab, and is 
distributed through sheet metal ducts installed under the 
cab floor to the three motors under the cab and to the 
transformer. From the latter the air passes either 
through an opening in the floor of the cab into the open 
air, or, if desired, into the interior of the cab. In the 
latter case an appreciable amount of heat can be secured 
from the main transformer for utilization in heating the 
cab during cold weather. 

Motor driven air compressors are also located in the 
cab. The air brake equipment is of the standard type 
used for electric cars and locomotives, with the excep- 
tion of the motors, which are single phase. They are 
operated by means of an electric controller, which serves 
to keep the normal air pressure at about 100 pounds. 
The compressed air is used for the purpose of operating 
both the automatic and straight air equipment on loco- 
motive and train, and in addition for a variety of minor 
purposes in and about the locomotive. All of the con- 
tactor switches used in controlling the operation of the 
locomotives are air operated, the air valves being operated 
by direct current electrical control. This is also true of 
ringing the bell, blowing the whistle, raising and lowering 
the trolley, and the application of sand to the tracks. 

Speed control of the locomotive is effected by varying 
the voltage at the terminals of the motors. This is ob- 
tained by making connection with various transformer 
taps by means of the air operated, electrically controlled 
contactor switches. Electric control of the contactors is 
effected through the master controller, which in the elec- 
tric locomotive replaces the throttle valve in the steam 
locomotive. The current for the master controller is fur- 
nished by a small storage battery operating at about 20 
volts, the battery in turn being charged by means of a 
small motor-generator set provided for the purpose. 
The electric controller has 21 points in all, 17 of which 
are running points. This provides for an increase in the 
speed of the locomotive from the lowest running speed 
to the maximum speed by very slight gradations, thus 
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making it possible to maintain a practically constant 
drawbar pull, while the locomotive is accelerating the 
train. This is very desirable, in so far as the minimum 
variation in the drawbar pull while handling the train 
through the tunnel decreases the liability of breaking 
the train in two. Particular attention was given this 
phase of the train operation in designing the locomo- 
tive, and the resulting remarkable decrease in the num- 
ber of breaks-in-two since the operation with electric 
locomotives has been inaugurated is a source of great 
satisfaction. 


On the master controller is also located the reverse 
lever, which controls through the electrically operated 
solenoids the air operated contactors used in reversing 
the motor connections. Here also are located the push 
buttons, which serve to raise and lower the trolley, oper- 
ate the front and rear sanders, rest the circuit breaker. 
and ring the bell. The ringing of the bell and the ap- 
plication of sand by means of the front and rear sanders 
are also controlled by foot pedals, thus making it pos- 
sible for the operator to perform these functions while 
his two hands are employed in operating the master 
controller and the air. 

The balance of the equipment of each locomotive, con- 
sisting of the sand boxes, the seats for the drivers, am- 
meters, voltmeters, wattmeters, the banks of contactors, 
the preventive resistance coils, circuit breakers, auxiliary 
storage battery and motor generator set for charging 
it, are all installed in a compact manner inside of the 
cab, and are supported on structural steel work. 

Each half-unit is arranged for operation in either 
direction; air valves, a master controller and ammeter 
being located at each end of the cab. By means of cable 
couplings, the control system of two or more half-units 
can be thrown in parallel, thus providing for the opera- 
tion of any number of half-units from any master con- 
troller. In this way the two half-units are generally 
operated in the handling of freight trains through the 
tunnel. The passenger traffic can ordinarily be taken 
care of by a single half-unit. 

The current is collected from the trolley wires sus- 
pended at a distance of 22 feet from the track by means 
of a sliding bow pantograph trolley. In so far as the 
trolley wire extends throughout the length of the tun- 
nel, no additional provision has to be made for the col- 
lection of current while the locomotive is passing through 
the tunnel. Electric headlights are provided, as well as 
lights for the illumination of the interior of the cab and 
the dials of the indicating instruments. The heating of 
the cabs is provided for by means of standard electric 
Heat is also available for drying the sand 
stored in sand boxes. In general, the M. C. B. stand- 
ards have been conformed with in so far as couplers, 
The general dimen- 


heaters. 


wheel treads, etc., are concerned. 
sions of the half-units are as follows: 


CORE BE 55 oi Zhe ccxcaeeiacaeees a 23 ft. 6 ins. 
Height from top of rail to top of roof ..... ..... 13 ft. 


December, 1908 
Height from top of rail to top of pantograph bow 
SI. seis ds be vaxccrencies 14 ft. 11 ins. 
WV Ue OE CO CNET OE gc oki nie dh ccawncewets 9 ft. 8 ins. 
Total weight of locomotive half-unit, fully 
ie. ag ee Le ee ee ee ee Sr eee 67/4 tons 


(This weight is practically evenly divided 
over three drivers.) 


Weight of complete locomotive unit........... 135 tons 
Length of rigid once! tate. . oo. once cee cence. 16 ft. 
Diameter of driving wheels. .............655005 62 ins. 
Normal speed of train, ascending 2 per cent grade 
| ee er re 10 


Normal speed on level tracks (miles per hour) . .25 to 30 


In service it has been found that the locomotives will 
very readily handle a 1,000-ton train at from 11 to 12, 
and possibly 13 to 14 miles per hour on a 2 per cent 
grade, thus demonstrating their ability to more than 
fulfill the specified performance. 

PUMPING. 

The second service to be provided for electrically con- 
sists of the pumping necessary to free the tunnel ap- 
proaches from water due to rain storms or melting snow, 
and the removal of a small amount of condensation and 
seepage water collecting in the tunnel. Tor this purpose 
pumping plants have been installed at both tunnel portals, 
that at the Port Huron entrance consisting of two cen- 
trifugal pumps, each capable of delivering 4,000 gallons 
per minute, driven by direct connected, 100 h. p., 3-phase, 
25-cycle, 3,300-volt, induction motors, and that at the 
Sarnia entrance consisting of two 5,500 gallon pumps 
driven by two 200 h. p. motors of the same type. In 
addition a 150-gallon pump driven by small induction 
motor is located in each pump house, these pumps serv- 
ing to take care of the small amount of water that is 
constantly finding its way into the drainage wells. The 
motors in the pumping houses are controlled by oil 
switches located on suitable panels. Provision is made 
on the panels for connecting the motor bus bars with 
either of two feeders leading from the power plant. 

Incandescent lamps in the roundhouses, the passenger 
stations, the Young Men’s Christian Association build- 
ings in both Port Huron and Sarnia, installed previous 
to the electrification of the tunnel, are now being fur- 
nished with current from the electric power plant by 
means of step-down transformers, reducing the voltage 
from 3,300 to 110 volts. In all, 480 lights have been 
installed throughout the tunnel on either side at a 
height of 10 feet above the rail. The tunnel lamps are 
operated four in series from the 440-volt secondaries of 
the lighting transformers installed in the tunnel. Similar 
transformers furnish the current supply for the tunnel 
drainage pump motors. 

ELECTRICAL DISTRIBUTION SYSTEM. 

For distribution of the single phase current to the 

locomotive, substantial steel towers have been erected 


throughout the tunnel yards. The steel work used for 
supporting the working conductor consists of strong lat- 
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tice columns supporting bridges of trussed construction. 
The average spacing of the overhead bridges is 250 
feet. ‘They are designed to extend over all tracks that 
are to be electrified, and in case of those located at pas- 
senger station extend, in addition, over the platforms 
thus in no way interfering with the access of passengers 
to and from the trains. This necessitates a length of 
about 141 feet, in case of some of the bridges located on 
the Port Huron side, in which case the bridge spans 
seven electrified tracks, in addition to the station plat- 
form. 

Single catenary construction is used throughout, a 
messenger cable of 5g-inch extra heavy galvanized steel 
being suspended on the insulators located on the over- 
head bridges immediately over the center lines of the 
track to be equipped. The working conductor is attached 
to the messenger cable by means of fittings of varying 
lengths so arranged as to support it at a uniform height 
of 22 feet above the top of the rail. Number 4/0 hard- 
drawn grooved copper is used throughout the yards, 
and at all places, excepting on the tunnel approaches 
and throughout the tunnel, on which sections two 300,000 
The 


cables forming the catenary construction terminate at 


em. conductors have been installed. messenger 
the tunnel portals, where they are securely anchored to 
At this 
point the messenger wires supporting the working con- 
ductor throughout the tunnel are anchored to special 
The working con- 
ductors in the tunnel are continuous with those on the 
tunnel approaches. 


eve bolts imbedded in the heavy masonry portal. 


brackets located on the tunnel face. 


The method of supporting the trolley inside of the 
tunnel shell was conditioned by the requirements that 
complete overhead equipment should not encroach on 
the tunnel opening more than 9 inches. This has been 
accomplished: by bolting to the tunnel sheil special iron 
brackets, each of which supports two spool-shaped in- 
sulators. These insulators in turn support steel mes- 
senger cables, which are drawn taut throughout the 
length of the tunnel, and attached at the tunnel portal to 
special brackets. Special clamps are attached to these 
messenger cables at points between the insulator sup- 
ports, and these in turn serve to support the two trolley 
wires. The insulating supports are attached to the tun- 
nel shell at intervals of 12 feet, as also are the clamps 
connecting the messenger cable with the trolley. This 
method provides an attachment at once sufficiently rigid 
to maintain the proper clearance between the trolley and 
the tunnel shell, and at the same time sufficiently flexible 
to provide for the proper operation of the trolley bow 
on the overhead conductor. Section switches have been 
provided where necessary to permit of disconnecting the 
working conductor over any switch track from the main 
line extending throughout the tunnel. 


The columns at one end of the transmission bridges 
have been lengthened, for the purpose of supporting the 
transmission wires which supply current for the power 
and lighting service at the roundhouses and stations, as 
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Overhead lines termi-. 
nate in the pump houses, at either tunnel portal, where 
they are connected with the underground feeder system 
at the panel boards. 


well as for the are light circuits. 


All feeder lines connecting the various parts of the 
equipment to be supplied from the power plant are car- 
1ied in the tunnel conduits. For this purpose four con- 
duit lines have been laid on either side of the tunnel 
throughout its length. Connection has been made with 
these conduit lines at a point about 1,700 feet from the 
Port Huron portal, with a vertical shaft extending from 
the top of the tunnel to the surface of the ground, term- 
inating at a point about 75 feet from the power plant. 
The overhead feeders, terminating as above noted in the 
portal pump houses, are continued as underground feed- 
ers down through the tunnel and up the shaft, finally ter- 
minating in the switchboard at the power plant. For the 
pumping service, two independent feeders are laid from 
each portal pump house, one being installed on either 
side of the tunnel and both terminating at the power 
plant switchboard. The heavy feeders for supplying the 
locomotive current to the trolley extend from the tunnel 
through the vertical shaft to the power house. This ar- 
rangement provides for all feeders leaving the power 
plant underground. The cables are paper insulated, lead 
encased, and are installed in tile ducts. 

POWER PLANT. 

The power plant is located on the Port Huron bank 
of the St. Clair River, about 100 feet distant from the 
center line of the tunnel. The building is 50 feet from 
the street prceperty line, which provides ample space for 
a lawn in front, while the back building line is about 50 
feet distant from the retaining wall, which serves as a 
dock line along the river. Sufficient space is afforded 
between the building and the river front for sidetrack, 
a spur of the Grand Trunk Railway, which is used for 
bringing in coal and various supplies needed for the oper- 
ation of the power plant, as well as the removal of ashes. 
The proximity of the river makes it possible for coal to 
be received and handled by boat in case this should be 
found desirable. The power plant building covers a 
ground area approximately 100 feet square. The build- 
ing is divided longitudinally by a fire wall separating the 
boiler from the turbine rooms. In the front elevation, 
the height of the brick work above the water tabie is 
about 36 feet, the water table being about 2% feet above 
the grade on the front side of the building. As the 
building is located on the side of a hill flanking the river, 
the ground line falls away rapidly alongside of the build- 
ing until the grade line of the dock is reached, which 
is maintained for all entrances at the rear, this being 24 
feet below the street level. The foundation up to the 
water table is constructed of mass concrete; the building 
superstructure is of steel and massive paving brick of 
dark brown color. The building trimmings are of cut 
stone and concrete. The general design of the building 
is along simple massive lines and presents upon comple- 
tion a very attractive appearance. 
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ELEVATION OF POWER HCUSE. 


Coal is delivered to the plant in hopper cars, which 
are run over a wooden trestle leading above the receiving 
hopper, into which it is dumped by gravity. The coal- 
receiving hopper feeds directly into the crusher, which 
has a capacity of about thirty tons per hour, and which 
acts at the same time as a feeder, delivering the coal at 
a uniform rate to the vertical bucket elevator extending 
to the top of the building. From the vertical elevator 
the coal is fed by chutes onto a conveyor belt, from which 
it is discharged by an automatic tripper arranged to de- 
liver the coal at any point above the bunkers. Slow speed 
induction motors of the squirrel cage type drive the coal 
handling apparatus, a 20 h.p.. motor being used in the 
crusher and a 10 h.p. motor installed in the pent house 
at the top of the building for the operation of the eleva- 
tor and conveyor. 

The coal bunkers are constructed of reinforced con- 
crete resting on the steel building columns. The space 
occupied by them, located in front of and above the 
boilers, is separated entirely from the boiler room by 
metal lath partition, thus practically insuring the ex- 
clusion of coal dust from the boiler room. Ina similar 
way the coal crusher pit and the coal elevating mech- 
anism are enclosed as completely as possible. 

Coal for firing purposes is drawn directly from the 
bunkers, through sheet metal chutes, into the stoker 
hoppers, which are located in front of the boilers. The 
ashes are drawn from the gates of the boiler furnaces 
onto the boiler room floor, where clinkers are broken 
and delivered through a coarse grating into the ash 
hoppers which are suspended underneath the floor. 
From the hoppers they fall by gravity through ash 
grates into the push cars, and are dumped into an ash 
chute connecting with the coal elevator. The elevator, 
when handling ashes, discharges into a spout leading 
From 


toa small ash bunker at the end of the building. 





this bunker they can be delivered by gravity into cars 
alongside the power plant. 

Jones Under Feed stokers are installed in the plant, 
six being used for each battery of two boilers, making 
a total equipment of twelve stokers. Forced draft is sup- 
plied for each battery by an American Blower Company 
steel plate fan 11 feet in diameter and 3 feet 5 inches 
wide, driven by 10x10x10 type B enclosed vertical en- 
gine directly connected to the fan shaft. 

BOILERS. 

This equipment consists of four 400 h.p. Babcock & 
Wilcox sectional water tube boilers arranged in two 
batteries of two each, each boiler having three drums 42 
inches in diameter and 23 feet 4 inches in length. The 
smoke flue, located in the boiler room basement floor, 
is built of reinforced concrete. The boiler flues open 
directly down into the smoke flue, which in turn leads 
in a straight line through the south building wall to the 
reinforced concrete stack. The height of stack from the 
top of the smoke flue is 150 feet, or 162 feet above the 
basement floor. 

The separately fired Foster superheater is located be- 
tiveen two batteries of boilers, and was furnished by the 
Power Specialty Company. The superheater has a ca- 
pacity to add 200 degrees of superheat to 36,000 pounds 


)f steam per hour. 


The steam is supplied by the boilers at 200 pounds 
pressure, and is delivered through the system of high 
pressure piping either to the superheaters and thence to 
the turbines, or through by-pass connections directly to 
the turbines, steam separators being installed in the pip- 
ing system adjacent to the latter. 

The condensing water is obtained from the St. Clair 
river, a concrete intake provided with structural steel 
grid and woven wire screen being installed along the 
dock line. From the intake the water flows through an 
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GRAPHICAL LOG OF POWER PLANT OPERATION—RUN NO. 3, MAY 28, 1908, CONDENS- 
ING; WEIGHT OF TRAIN WITH LOCOMOTIVE, 1,020.5 TONS. 


18-in. tile to the cold wells located below the centrifugal 
circulating pumps in the pit of the turbine room base- 
ment. Water is delivered from each of these by the cir- 
culating pump through the condenser, and is discharged 
into the hot well below the condensers. From the hot 
wells the water flows through an 18-in. pipe into a sump 
under the boiler feed pumps. These pumps deliver the 
water through the feed heater to the boilers. 

Each battery of boilers is fed by a 12x6x10 duplex 
outside end-packed Worthington boiler feed pump. In 
addition water is provided for various other purposes, 
such as cooling the lubricating oils in the turbines, 
supplying the glands of the turbines, for hose connec- 
tions in and about the power plant, all of this being 
supplied by a small Burnham service pump, drawing 
supply from one of the cold wells. 

Two Westinghouse Parsons turbo-generators have 
been installed in the plant. The machines are designed 
to operate at a normal voltage of 3,300 volts, with a 
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frequency of 25 cycles per second. They are 3-phase 
machines, but are further required by the specifications 
to furnish their full rated load of 1,250 kw. single 
phase current. Barometric jet condensers with 30-in. 
inlet manufactured by the H. L. Worthington Com- 
pany have been installed in connection with each of 
the steam turbines. 

Two steam-driven exciters have been installed in the 
plant, each of 25 kw. capacity, this being sufficient to 
provide excitation for a single turbine. In addition 
a motor-driven exciter of 40 kw. capacity is installed, 
and is ordinarily used in the operation of the plant, 
the two steam-driven exciters being for additional 
security so far as continuity of service is concerned. 
The switchboard, also of Westinghouse make, contains 
ten panels. 

The entire electrical equipment has been in prelimi- 
nary operation during the larger part of the year 1908. 
The work of construction was done without any ma- 
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terial interference with the traffic through the tunnel. 
The greatest difficulty was experienced in carrying out 
that part of the installation located in the tunnel 
proper. For this purpose the tunnel was given over 
to the contractor for construction purposes for two 
2-hour periods each day during the time that actual 
construction was in progress in the tunnel. The con- 
struction of the overhead work in the yards was car- 
ried out without any serious interference with the or- 
dinary traffic of the road, and the power plant con- 
struction, being entirely removed from any of the 
properties operated by the St. Clair Tunnel Company, 
was not subject to any interference on account of rail- 
road operation. 

The problem of transferring the operation of the St. 
Clair Tunnel Division of the Grand Trunk Railway 
System from steam to electricity gave rise to another 
problem which was successfully solved by the mutual 
co-operation of the representatives of the tunnel com- 
pany and the contractor. No attempt was made to 
make a sudden transfer, but every precaution was 
taken, not only to thoroughly test out all electrical 
equipment before attempting to use it in regular serv- 
ice, but also to allow ample time in which to thorough- 
ly familiarize all those connected with the operation of 
the equipment with their work. Steam locomotive en- 
gineers were trained in the use of the electric locomo- 
tives. The force required for maintenance of the loco- 
motives and for maintenance and operation of the 
power plant were secured and assigned their duties 
during the time that the first experimental and test 
runs were made with the equipment. When every- 
thing was in readinesss, test runs were made with 
light locomotives through the tunnel, and later, mod- 
erate-size trains were taken through the tunnel as test 
loads, and finally a limited number of regular trains 
were handled by the electric locomotives. In this way, 
by gradually increasing the amount of work done by 
the electrical equipment, the entire operation was 
transferred from steam to electricity. The fact that no 
delays worthy of notice have occurred, either during 
the time of partial operation, or later, during the time 
of preliminary electric operation, is worthy of special 
note, indicating as it does not only the high character 
of the system so far as design and construction is 
concerned, but as well the conformity to the operating 
conditions that must necessarily be made in changing 
the operation of a division of a railway system from 
steam to electricity. 


Some of the salient features in the operation of the 
plant may be seen by reference to a typical load curve. 
This curve is a graphical log of the operation of the 
plant during the time required for the passage of 
trains from one terminal to the other. It shows at a 


glance the power required by the locomotive, and the 
variation of boiler pressure, forced draft pressure, su- 
perheat, etc., during the cycle represented by train 
The efficiency of all parts 


movements in the tunnel. 
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of the equipment is fully up to the contract require- 
ments, and in fact in many cases the performance is 
found to exceed that guaranteed. From the results of 
preliminary operation it appears that the economies 
which will be effected by the electrification will be 
slightly in excess of the attainment estimated at the 
time the preliminary report on the proposition was 
submitted. This satisfactory showing, together with 
the entire elimination of obnoxious gases from the 
tunnel, is a source of congratulation to the railway 
company, together with those connected with the en- 
terprise in an engineering or contracting capacity. 





Accidents on English Railroads 

According to the board of trade report on railway ac- 
cidents in the United Kingdom, 120 passengers lost their 
lives on the railways last year, as against 166 in the pre- 
ceding year. During 1907, 454 employees of railway 
companies or contractors lost their lives, and 5,813 were 
injured, as against 439 killed and 4,365 injured in 1906. 
The average for ten years is 452 killed and 3,972 injured, 
and compared with these figures the number of non-fatal 
accidents last year shows a large increase. This, how- 
ever, is largely only an apparent increase, as, owing to a 
new board of trade regulation, many slight accidents, 
involving only a day’s absence from work, which were 
not reported in previous years, have now to be reported. 
Including passengers, railway employees, and other per- 
sons, the total number of persons killed on the railways 
during the year was 1,117, and of persons injured 8,811, 
as against 1,169 and 7,212 in 1906. 





Flat Spots on Car Wheels* 

HE damaging effect of flat wheels upon rails has 
ii long been acknowledged and measures have been 
taken to reduce the evil. Thirty years ago the M. C. 
B. Association called attention to this matter and adopt- 
ed a rule limiting the allowable length of flat spots to 
214 ins. The recent agitation in regard to the failures 
of steel rails in service has led to renewed interest in 
this subject on the part of railway officials. A propo- 
sition to reduce the allowable length of spot to 134 ins. 
was the subject of a report made by the committee on 
iron and steel structures of the A. R. E. and M. W. 
Association at their last annual meeting. (See report 
of Mr. A. J. Himes, p. 297 of the proceedings.) The 
matter is now in the hands of a joint committee of the 
M. C. B. and M. of W. Associations. 

I wish to acknowledge here my indebtedness to Mr. 
Himes’ report for some of the facts presented in this 
paper. 

When the rule for the length of flat spots was adopted 
in 1878, the maximum freight car capacity was 40,000 
Ibs. and the weight of car 22,000 Ibs., making a total 
weight on the wheels of 62,000 Ibs. Today the 100,000- 
Ib. car when loaded to its maximum capacity will weigh 





*By Prof. Chas. H. Benjamin before the Western Railway 


Club. 





December, 1908 RAILWAY ENGINEERING 


B 








FIG. 1-FLAT SPOTS ON CAR WHEELS. 
nearly if not quite 150,000 Ibs. 
more influence than the weight since the energy of im- 
pact will vary directly as the weight and as the square 
of the velocity. Probably the average speed of freight 
trains has doubled in the last thirty years. It is, of 
course, true that the weight of rails has greatly increased 
in the same time. Although the new rail may be twice 
as strong as the old to resist bending between the ties, 
it does not follow that its capacity for resisting blows 


The speed has even 


is increased in the same ratio. The damage done by 
the hammer blow of the flat wheel is liable to be of a 
local nature and may not be averted by the great depth 
and weight of rail. The violence of the blow is also 
increased by rigidity of the rail and its supporting ties 
and ballast. This is particularly true at high speeds. 

Professor E. L. Hancock, of Purdue University, in 
a paper read before the Indiana Engineering Society at 
their meeting in January, 1908, developed a mathemat- 
ical formula for the energy of impact of a flat wheel 
and reference is here made to that paper for an analysis 
of the problem. It is sufficient for my purpose to call 
attention to the following facts: 

Let A in Fig. 1 be the center of a car wheel D inches 
in diameter, revolving as shown by the arrow, and C P 
be a flat spot L inches long just beginning its contact 
with the rail. The whole wheel is turning about the 
point C and wil! so turn until P reaches R and the blow 
is struck on the rail. At this latter instant A will have 
reached A’ and will be moving downward with a velocity 
represented by ‘the line b c. (The angle b A’ c=A C A’ 
=PCR=9®.) If the velocity of A’, which is practically 
the same as that of the train, is assumed as v feet per 
second, then, 

ee L 
v— = Vv — 

CB D 

If we regard the mass of the wheel and its load as 
concentrated at A and call the total weight W pounds, 
the kinetic energy of the mass just before the rail is 


be = vsn O=— 


struck will be: 


Wy? L 


Four facts are shown by this formula. The energy 


of impact will vary directly as: 
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1. The weight of wheel and its load. 

2. The square of the velocity. 

3. The square of the length of flat, 
and inversely as: 

t. The square of wheel diameter. 

It is impossible to determine the force of the blow as 
this depends so largely upon the amount that the rail 
springs and gives under the impact. All we can do is 
to compare the energy of impact with that of the stand- 
ard drop test for rails. 

According to the specifications approved Sept. 1, 1907, 
by the American Society for Testing Materials, the 
standard drop test for steel rails shall be made with a 
weight of 2,000 Ibs. falling the distances indicated in 
the following table. The distance between the rail sup- 
ports is to be three feet: 

Weight of rail 


Height of Kinetic energy 


in pounds drop in foot— 
per yard. in feet. pounds. 
45 to 55 15 30,000 
55 to 65 16 32,000 
65 to V5 17 34,000 
715 to 85 18 36,000 
85 to 100 19 38,000 
If we assume: 
D=33 inches 
and 
L= 2.5 inches, 
g—32.2 inches, 


and substitute these values in Equation (1), we have, 


11200 
If 
S=speed of train in miles per hour 


15v 





then 


5220 
The following are some of the values of E for dif- 
ferent weights and speeds: 
IMPACT IN FOOT-POUNDS OF 
SPOT ON A 33-IN. WHEEL. 


ENERGY OF A 2.5-IN. FLAT 








Wet. on Speed of train in miles per hour. 

wheel, Ibs. 30 10 50 60 
10000 1725 3060 4790 6900 
15000 2587 £590 7185 10350 
20000 3450 6120 9580 13800 


If we compare these figures with those given under 
rail specifications, we find a factor of safety on a 100-lb. 
at the smallest weight and speed 
to 2.75 for the largest. If a 50-lb. rail is considered, the 
factor varies from 17.4 to 2.17. Since the impact varies 
as the square of the length of spot, reducing this length 


rail varying from 22 
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FIG. 2—FLAT SPOTS ON CAR WHEELS. 
from 2.5 to 1.75 ins. would diminish the impact about 
one-half and double the above factors of safety. 

In the foregoing brief mathematical treatment, some 
factors have been neglected such as the impact due to 
the falling of the center of the wheel before the contact 
of the flat spot with the rail, the fact that the wheel is a 
compound pendulum and that the mass can not be re- 
garded as concentrated at its center of gravity, and the 
possible bounding of the wheel from one corner of the 
flat to the other without touching the rail at high speeds. 
It is not probable that any of these will have much effect 
on the values just given. It is, however, true that the 
flat spot on a wheel is usually not straight, but is con- 
For these 
reasons it is extremely desirable from both a scientific 


vex or perhaps slightly rounded at the ends. 


and business point of view to determine experimentally 
the exact effect of the blow delivered by a flat wheel on 
the rail. It is hardly practicable to do this with a car 
op a straight track because of the influence of the driv- 
ing wheels of the engine and the number of wheels which 
would pass over a given point. To be satisfactory, ex- 
periments should be confined to one wheel whose con- 
dition is determined beforehand. 

The apparatus shown in Fig. 2 will permit of contin- 
uous operation of one wheel upon one section of rail 
indefinitely and permit at the same time of measurement 
of the effects of the blows. The truck is so supported 
that one wheel turns freely upon an idle pulley while 
the other wheel on the same axle rests on a section of 
steel rail and in turning drives the latter by friction. The 
section of rail is bent to a circle lying in a horizontal 
plane and is firmly riveted or bolted to a supporting web, 
which in turn is fastened to a central hub of cast iron 
This hub turns freely on a vertical mandrel 
and is supported by a thrust bearing underneath. The 
rail and its attachments thus turn in a horizontal plane 
The portion of the rail 
immediately under the wheel is supported by friction 
This 
latter forms a portion of the main casting supporting 
the hub of the rail and this casting is bolted to a wooden 
On the 


lower side of this casting and directly beneath the point 


or steel. 


under the rotating car wheel. 


rollers, which turn freely in a steel box or yoke. 


pier so as to have a certain amount of elasticity. 


of contact between wheel and rail is a hardened steel 
The 


hammer or ball resting on a strip of soft metal. 
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soft metal is supported on a heavy anvil of cast iron 
and is fed slowly underneath the hammer by friction 
vollers. The truck being loaded with the desired amount 
sf pig iron or other material, the wheels and their axles 
are rotated by means of a variable speed motor, and the 
energy of the blow delivered by a flat spot on the wheel 
is measured by the indentation of the strip of soft metal 
underneath the hammer. The amount of energy due to 
any given indentation can be readily measured by pro- 
ducing a similar indentation under a drop press. The 
curving of the rail in a horizontal direction is not suffi- 
cient to interfere with the action of the wheel and the 
energy of the blow is transmitted directly to the soft 
metal. 

It may be noted that it is possible with this machine 
to drive the wheels at any desired speed corresponding 
to any desired number of miles per hour and that any 
length or shape of flat spot can be readily tested. It is 
also possible to change the load as desired. 

The same apparatus can be used for determining the 
impact due to flat spots on locomotive drivers or the 
effect of the various types of counterbalancing on the rail. 

Such an apparatus can be arranged in a pit so as to 
bring the rail tested at grade and make it possible to 
run any truck or engine into position for testing with- 
out disturbing the mechanism of the truck itself, except 
as it may be necessary to attach a driving wheel. The 
results derived from the experiments can be combined 
with the mathematical reasoning in such a way as to 
make a working formula for practical use. 

A simple modification of this apparatus would make 
it possible to test a span of rail between two supports 
the same distance apart as are the ties, and to measure 
the deflection produced by impact. It wou!d also be pos- 
sible to run a rail for any desired length of time under 
severe conditions and determine its wear and deprecia- 
tion under these circumstances. 


In view of the fact that there is at the present time 
some discrepancy between the rules for flat wheels and 
the speed and weight of trains, and to the further fact 
that no one seems to know exactly how much damage is 
done by flat wheels, it would seem very desirable to make 
an accurate experimental determination of the forces 
involved. The figures obtained from such experiments 
would also have a bearing upon the design of steel struc- 
tures for railway use. The prominent part already taken 
by railway men in the experimental determination of the 
strength of railway. machinery and structures would lead 
one to believe that this important investigation will not 
be much longer delayed. 





Automatic Train Stop 
The block signal and train control board of the In- 
terstate Commerce Commission has given approval for 
the purpose of test of a cab signal and automatic train 
stopping device which is to be established on a branch 
line of the Philadelphia & Reading in the vicinity of 
Pottstown, Pa, 
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The Railroads and the Business Revival * 
T a time when disaster has flooded the land, the 
first signs of returning prosperity are greeted as 
Noah received the dove bearing the olive leaf, with 
abounding joy. A real order for goods, after months of 
idleness, is an event. There is a temptation at such times 
to be thankful for small favors, forget past troubles, and 
settle down to an enjoyment of such benefits as may be 
vouchsafed, without asking whether we are receiving 
all that we are entitled to. 

Far be it from my purpose to sound a sour note of 
pessimism, while the orchestra is doing an optimistic 
“stunt.” But business men who depend upon the pros- 
perity of railroads for their profits and prosperity must 
not fool themselves by the thought that one election has 
brought or can bring about the railroad millennium. It 
is not here yet, and it will not arrive until many things 
happen. Is it not absurd to assume that the recent elec- 
tion hinged principally upon the question of fairer rail- 
road regulation, or that it was one of the issues that 
divided the country between Taft and Bryan? If it 
were a fact, then we who are so directly interested in 
the welfare of railroads might well view with alarm the 
rolling up of more than six million votes against the 
railroads. 

Anti-railway legislation is not a disease afflicting one 
political party alone; it is too common among the ad- 
herents of all parties. Blows have been dealt railroads 
by both democrats and republicans, 

There was received at the office of the Railway Busi- 
ness Association a few days since, from a manufacturing 
company producing railway material, the following let- 
ter: 

“Tf the Railway Business Association had been formed 
a year ago it would undoubtedly have done considerable 
good, but we think the results will be lost at this time 
on account of the election of Taft, as it will probably 
produce normal business in a short time.” 

Evidently the morning mail of the writer had con- 
tained an order or an inquiry. He was happy. He im- 
agined that the rising sun of prosperity was shining in 
the windows, and that the night of commercial gloom 
was wholly past. 

Did all antipathy to railroads vanish from our land 
on the night of November third? Have all anti-railroad 
agitators been put to sleep? Does the placid smile of 
affection for railroads play upon the features of all 
those who by the recent election have been given com- 
missions of power over our railroads? Are there no 
vexatious problems of transportation yet to be solved, 
no differences to be settled requiring patience, knowl- 
edge and persuasion? Is the public mind converted to 
the idea that anti-railroad agitation is against the public 
interest? If all these beneficial things have come to 
pass, then there is no reason for the existence of the 





*Address of George A. Post, president of the Railway 
Business Association, before the Western Railway Club. 
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Railway Business Association, with its gospel of con- 
ciliation, nor is there necessity for any further effort by 
any one in behalf of railroads. The day of miracles is 
past. By no jugglery of words, or fantastics of imag- 
ination, can we avoid the stern reality that the conditions 
which have led to the existing state of public feeling as 
to railroads, which is the growth of many years, cannot 
be eradicated in a day, month or year. 


It is a matter of supreme satisfaction that since the 
election the president-elect has expressed the hope that 
as a result of that event “investors may feel justified in 
investing capital, and in putting out funds for railroad 
construction, while giving assurance that under his ad- 
ministration “all men who conduct a legitimate business 
may understand that the government is back of them.” 
So far as the authority and influence of the federal ex- 
ecutive extend, it is most gratifying to learn that this 
subject is under consideration by the incoming president 
and there is sound justification for cheerfulness in the 
outlook relating to federal executive activity. Presi- 
dents are powerful—that we know, but if railroads are 
to have the opportunity to do the things that must be 
done for this country, to keep pace with its transporta- 
tion needs, they must have the friendly co-operation of 
men of all the political parties, men in all the states; 
not alone presidents, but governors, senators, congress- 
men, members of the legislatures, and federal and state 
railroad commissioners. All these officials in the end 
will represent pretty accurately the temper of the public 
from which they spring. If the gallery to which they 
play is unfriendly to railroads, they will speak the speech 
and enact the laws that will win them applause. If the 
political atmosphere from which they emanate is calm 
and reasonable regulation of railroads is what their en- 
vironment favors, then their official conduct will be at- 
tuned to fair play. 

If there ever was a time when organized effort for 
the bringing about of a better relation between the rail- 
roads and the people was absolutely necessary, it is now. 
He lives in a fool’s paradise who deludes himself with 
the belief that there can be substantial, continuing pros- 
perity for railroads and cognate interests until it is the 
permanent policy of our nation that conciliation is a 
better way to get transportation facilities than warfare. 
Conciliation must be worked out as a practical plan— 
it must be tried, and it must be found feasible, before 
those who have been addicted to other methods will join 
those who seek to end rancor, ill-feeling and recrimina- 
tion. 

Be it understood clearly that in this scheme of con- 
tiliation the railroad managers have to shoulder a great, 
big share of the conciliating. They must be open and 
above board in all their dealings with the public, and 
when in contact with the people their pose should be 
that of kindliness and not of hauteur. The rights ot 
the railroads which should be accorded them cheerfully 
should not be caused to be withheld by any acts whic} 
chill the hearts of those with whom they deal. What a 
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splendid thing it would be for the country if the people 
at large could come to think of the railroads as their 
railroads! Not, of course, in the sense of government 
ownership, but as guardian fully alive to the responsi- 
bility of giving them support, sustaining and encouraging 
them, and planning with them that they may become 
powerful doers of good for the country. Everybody 
knows, when he stops to think, of the magic transforma- 
tion of our country wrought by the railroads. But 
wondrous as that has been, greater wonders are yet to 
be, if we can gain a clear foresight of the changed con- 
‘litions that must be met in the future. 

The problems of the future are radically different from 
those of the past. Not the conquering of the wilder- 
ness; not the connecting of the east and west, but the 
development of a vastly improved system which shall 
concentrate every device of modern science to the in- 
crease of celerity in the movement of traffic. We must 
have more tracks; freight tracks independent of passen- 
ger tracks, devices of acceleration at junction points; 
time-saving mechanism at terminals, and more and bet- 
ter equipment. It is upon these great problems of trans- 
portation that the American people and their represen- 
tatives should concentrate their attention, dismissing the 
phantom problems, born of pique or prejudice, which 
have made recent railroad discussion at once tragic and 
ridiculous. 

These mighty projects call for money by the millions 
upon millions. Will capital be attracted to railroad in- 
vestment if larger profits can be made in other enter- 
prises? Facing the future, with its colossal demands 
and infinite possibilities, how fatuous the thought of 
crippling our railroads by fixing niggardly rates through 
arbitrary legislative edicts. 

But, savs some cynical critic, you are not disinterested 
in your devotion to the welfare of railroads. To such a 
charge we plead guilty with enthusiasm. Do you know 
of any one who is? - No such person exists in our coun- 
try. Where in this broad land is there a man who will 
not benefit if railroads are prosperous? What of the 
thousands of retail tradesmen who thrive when railroad 
employes and employes of railroad supply concerns have 
steady employment at good wages? I point to the wav- 
ing wheatfield, the husbandman assured of quick, safe 
and cheap carriage to market if railroads are prosperous ; 
to the humming factory and busy foundry, if railroads 
are prosperous ; to the unimproved real estate, leaping in 
value as demand increases under vigorous industrial ex- 
pansion, if railroads reach it; to mercantile establish- 
ments enlarging and employing more people, if railroads 
are prosperous. Oh, we are all in it, only some people 
don’t seem to know it. 

It is and 


country 


their mistaken views that the 
suffer more unless our 


from such 


has suffered and will 


people are brought to a realizing sense of their error. 
That is the task that we have undertaken, and we are 
not going to quit just because there has been an election. 

How much of a business revival, think you, we shall 
have unless the railroads shall have restored to them 
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their borrowing power, which will simultaneously re- 
store their purchasing power? The power to borrow 
implies that somebody is willing to lend. That frame of 
mind toward railroad investment will be attained by the 
possessors of capital when there is a demonstration by 
the public, which holds the fate of such investment in 
the hollow of its hand, that no hostile legislation shall 
imperil the investment. 

The current earnings of a railroad cannot by any pos- 
sibility provide funds for development to meet future de- 
mands. They can only convince the investor of the prob- 
able profit from prospective enlargement of operation. 
If the attitude of the public toward railroads is devoid 
of imagination as to the future, and insists upon reduc- 
ing present revenues to the smallest possible amount, 
the investor will turn to other fields for investment 
and woe be to America if he does! 


The crying need of the hour is that government offi- 
cials and the public generally, in considering railroad 
problems, shall show, not their power, but their wisdom. 

It is for railroads as America’s most potent means to 
national prusperity and growth that I am an advocate; 
railroads with Herculean financial strength to cope with 
the problems of the future. Our mission is to clarify 
the atmosphere so that the people will look upon rail- 
roads as tremendous agencies of civilization, which have 
a record of glorious achievement, with their mental vision 
undimmed by too much contemplation of mere human 
error in their administration. Railroads must, of course, 
be operated by men, men with knowledge and genius, 
intermixed with human frailties. But men come and 
they pass, adding their mental mite to the great work, 
while railroads must go on forever, growing greater 
and greater, and doing greater things as years go by. 
If Americans are wise to their own selfish interests they 
will foster, they will guard them with the jealous care 
of patriotism and see that no harm shall come to them. 
No popular clamor which loses sight of their intimate 
relation with our national glory should be permitted to 
put these greatest agencies of progress in chains. 





Roofing Materials 


A few interesting notes on Amatite roofing are con- 
tained in the following paragraphs contributed by the 
Barrett Manufacturing Company, New York: 

The resisting ability of a roofing depends largely upon 
the amount of material there is in it—not upon the thick- 
ness nor upon the number of layers, but upon the actual 
density of the roof—that is upon its weight. A light 
weight ready-roofing may be as thick as Amatite, but if 
it is not as heavy, roll for roll, it can’t have as much good 
stuff in it. Amatite weighs as much as roofings that cost 
three times its price. 

The makers of Amatite roofing have advertised their 
goods very extensively, but the mineral surface proposi- 
tion is unfamiliar to many people who do not see how it 
is possible to make a flexible, pliable roofing with a sur- 
face of real stone. 
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Any man will recognize that a mineral surface will 
wear longer, for instance, than a painted surface, but one 
has to see how Amatite is made to really appreciate it. 

Amatite is a self-reliant roofing. You don’t have to 
go out and coat it every few months or patch it up to 
stop leaks. After it is laid, you can go off and forget 
about it and it will stay at its post and do its duty year 
after year. 





Prices on Track Material, F. O. B., Chicago 


Steel rail, 60 Ibs. and over......... $2.00 per gross ton 
Steel rail, 25 to 45 Ibs. ........... 26.00 per gross ton 
i Gk ere ae 27.00 per gross ton 
ae 8 er ere re 28.00 per gross ton 
UN: DO ks osA Sa xewenacnes 29.00 per gross ton 
Tie, Crtue cok, Tet Oralle. .c inci ciedasccecas 74c each 
Ties, GxOuO cake, Bd arade ©. 0.0.6 ccsiccecccen 67c each 


Angle bars, accompanying rail orders, 1908 delivery, 
1.50c; car lots, 1.60c; spikes, 1.80c to 1.90c, according 
to delivery; track bolts, 2.15c to 2.20c, base, square nuts, 
and 2.30c to 2.35c, base, hexagon nuts. The store prices 
on track supplies range from 0.15¢ to 0.20c¢ above mill 


prices. Switch set per turn out, 60-lb. rail, $85 to $90. 
OLD MATERIAL, 
Old steel rails, rerolling .............. $17.25 to $17.75 


Old steel rails, less than 3 ft. ........+. 15.50 to 16.00 


Old iron rails 19.50 to 20.00 


SHEET STEEL, 

It is quoted for future delivery: 

Tank plate, 1%4-in. and heavier, wider than 614 and up 
to 100 ins. wide, inclusive, car lots, Chicago, 1.78c ; 3/16 
in., 1.88c; Nos. 7 and 8 gauge, 1.93c; No. 9, 2.038c. 
Flange quality, in widths up to 100 ins., 1.88c, base for 
Yy-in. and heavier. with the same advance for lighter 
weights; sketch-plates, tank quality, 1.88c, flange qual- 
ity, 1.98c. Sotre prices on plates are as follows: Tank 
plate, 1%4-in. and heavier, up to 72 in. wide, 2.00c to 2.10c; 
from 72 to 96 ins. wide, 2.10c to 2.20c; 3/16 in. up to 
60 ins. wide, 2.10c to 2.25c; 72 ins. wide, 2.30¢ to 2.40c; 
No. 8 up to 60 ins. wide, 2.10c to 2.15c; flange and head 
quality, 0.25c extra. 

STRUCTURAL STEEL SHAPES. 

Store quotations are at 1.95c to 2.00c, and mill prices 
are as follows: Beams and channels, 3 to 15 ins., inclu- 
sive, 1.78c; angles, 3 to 6 ins., %4 in. and heavier, 1.78c; 
larger than 6 ins. on one or both legs, 1.88c; beams, 
larger than 15 ins., 1.88c; zees, 3 ins. and over, 1.78c; 
tees, 3 ins. and over, 1.83c, in addition to the usual extras 
for cutting to extra lengths, punching, coping, bending 
and other shop work. 

CAST IRON PIPE. 

Quotations per net ton on water pipe, 4 ins., $27; 6 to 
12 ins., $26; over 16 ins., $25; with $1 per ton extra for 
gas pipe. 

CEMENT. 
Good grade Portland cement, car lots. ...$1.65 per bbl.* 

*(Four sacks per bbl. credited 10c each when re- 
turned in good condition. ) 
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SAND. 

DOE CE OW 8 i ies ieee edvaes . . $0.75 per yd. 
Bo Perr rere ey Cereee 1.15 per vd. 
CRUSHED STONE GRAVEL. 

Crushed limestone, car lot ............... $1.05 per vd. 
OB | ee ee ee 1.10 per yd. 





Personal Mention 


Mr. N. H. Jacobsen, principal assistant engineer of the 
Chicago & Western Indiana, has been appointed assist- 
ant engineer, succeeding Mr. C. A. Smith. The office 
of principal engineer has been abolished 

Mr. C. A. Austin has been appointed train master, Le- 
high Valley, with office at Jersey City, N. J. 

Mr. C. F. Daly, vice-president in charge of passenger 
traffic, New York Central Lines, now has jurisdiction 
over the freight, mail and express traffic of these lines. 

Mr. John W. Ennis, supervisor of tracks for the 
Western division of the New York Central outside of 
Buffalo, has been transferred from North Tonawanda 
to Rochester with his entire force of 50 men. Mr. 
Ennis will have charge of the line between Rochester 
and Niagara Falls, and over the Auburn branch. The 
track between North Buffalo and Niagara Falls and 
North Tonawanda and Lockport Junction, will be 
under Buffalo supervision. 

At a meeting of the board of directors of the Ameri- 
can Railway Engineering & Maintenance of Way As- 
sociation, Mr. J. P. Snow, bridge engineer of the Bos- 
ton & Maine Railroad, was appointed to the office of 
first vice-president, to fill the place vacated by Mr. 
W. McNab, who is serving as president. Mr. Snow’s 
term will expire in March, 1909. Mr. A. H. Rudd, 
signal engineer of the Pennsylvania Railroad, was ap- 
pointed a member of the board of directors to fill the 
place vacated by Mr. Snow. 

Mr. Bert Archibald has been appointed roadmaster 
of the first division of the Bangor & Aroostook, with 
headquarters at Milo Junction, Maine, vice Mr. E. M 
Bassett, deceased. 

The Erie Railroad has announced the following 
changes: Mr. J. E. Fletcher, appointed supervisor of 
track on the Cincinnati division, vice Mr. F. D. Lakin, 
appointed division engineer at Meadville, Pa. Mr. R. 
E. Woodruff, appointed trainmaster Cincinnati divi- 
sion, vice Mr. C. G. Smith, transferred to the Mahony 
division with headquarters at Cleveland, Ohio. 

Mr. John Cronin, formerly general roadmaster of 
the Rio Grande Western, and later superintendent of 
the Eureka Hill, has resigned to become superin- 
tendent of construction on the Denver, Laramie & 
Northwestern, at Denver. 

Mr. W. R. Edwards, chief draughtsman of the engi- 
neering department of the Baltimore & Ohio, has been 
appointed assistant engineer of bridges of the entire 
system, with headquarters at Baltimore, Md. Mr. 
Edwards previous to his connection with the Balti- 
more & Ohio, was in the draughting department of 
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the Pencoyd Iron Works, which is now a part of the 
American Bridge Company. He is an associate mem- 
ber of the American Society of Civil Engineers. 

Mr. John J. Tracy, roadmaster of the St. Louis, 
Keokuk & Northwestern, died at Quincy, IIL, recently. 
Mr. Tracy was 65 years old. 

Mr. Frank T. Darrow has been appointed engineer 
of maintenance of way of the Chicago, Burlington & 
Quincy, to succeed Mr. I. S. P. Weeks, deceased. 

Mr. R. McCalman, engineer maintenance of way of 
the Illinois Traction System, has resigned to become 
chief engineer of the Standard Construction Company, 
with headquarters at Cleveland, Ohio. Mr. L. B. 
Martin, former assistant engineer, will succeed Mr: 
McCalman as engineer of mainteance of way. 

Mr. J. W. Stone, assistant engineer of the Tyrone 
division of the Pennsylvania, has been appointed as- 
sistant engineer of the Chautauqua division, with 
office at Oil City, Pa., succeeding Mr. W. T. Covert, 
Mr. H. S. Meily, assistant engineer of 
the Buffalo division, succeeds Mr. Stone. Mr. J. R. 
McGraw succeeds Mr. Meily, with office at Buffalo, 
MY: 

Mr. F. D. Lakin, superintendent of the Erie at 
Galion, Ohio, has been appointed division engineer at 
Meadville, Pa. 

Mr. H. A. Logue, passenger train master of the 
Cumberland Valley, with office at Chambersburg, Pa., 
has been appointed signal engineer 


transferred. 





Trade Notes 


On December 1, the name of the Expanded Metal & Corru- 
gated Bar Co., St. Louis, Mo., was changed to the Corru- 
gated Bar Company. On that date, also, the offices of the com- 
were moved to the National Bank of Commerce build- 
For several years past the main business of the company 


pany 
ing. 
has been the sale of corrugated bars. 

The West Pascagoula Creosoting Works, West Pascagoula, 
Miss., is at present filling a number of ordeis for creosoted 
piles and trestle lumber for the Louisville & Nashville, and an 
order for creosoted lumber for the Panama Railroad. It re- 
cently received a contract from the War Department for 20 car 
loads of creosoted sheet piling, to be used at Fort McRee, near 
Pensacola, Fla. 

The American Water Softener Co., Philadelphia, recently 
received an order from the Seabord Air Line for water soften- 
ing plants to be instaled in Florida. One of these plants, with 
a capacity of 10,000 gallons per hour, is for installation at the 
recently completed shops at West Jacksonville. 

The Ohio Corrugated Culvert Co., Middletown, O., with a 
capital stock of $65,000, has been incorportaed by C. R. Hork, 
R. C. Phillips, T. C. Sutphen, F. H. Simpson and H. Ling. 

At the annual meeting of the stockholders of the Rail Joint 
Co., held at Troy, N. Y., on Oct. 28, the following directors 
were elected: Geo. G. Frelinghuysen, Fred’k. T. Fearey, E. Y. 
Weber, C. P. Wheeler, Mark T. Cox, Marcus L. Ward, F. C. 
Runyon, L. F. Braine, Percy Holbrook, Benjamin Y. Wolhaup- 
ter and Geo. A. Weber. The directors of the company or- 
ganized with these officers: Chairman of the board, Geo. G. 
Frelinghuysen; president, Fred’k. T. Fearey; 
L. F. Braine and Percy Holbrook; secretary, Benjamin Y. Wol- 
Runyon. 


vice-presidents, 


haupter; treasurer, F. C. 
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Hubbard & Co., Pittsburg, manufacturers of shovels and tools, 
have increased their capital stock from $99,000 to $500,000. 

The Franklin Manufacturing Co., Franklin, Pa., has a large 
contract for reinforced corrugated asbestos roofing and sheath- 
ing from the Boston & Albany, and another for roofing from 
the New York, New Haven &\ Hartford. 

The Johnson Wrecking Frog Co., Cleveland, Ohio, says that 
its business has recovered 50 per cent during the last few 
mofiths. 

The Parkesburg Iron Co., Parkesburg, Pa., will be turning out 
charcoal iron tubes in its new mill by the middle of November. 

The fifth annual convention of the National Association of 
Cement Users will be held at Cleveland, Ohio, during the week 
of January 11-16, 1909. The secretary is George C. Wright, 
Harrison building, Philadelphia, Pa. 

The Cleveland Railway Supply Co., Cleveland, Ohio, has been 
incorporated with $30,000 capital stock by W. S. Newhall, Rob- 
ert M. Morgan, Charles S. Beardsley, Frank H. Forest and O. 
G. Armstrong. 


Mr. C. B. Duffy, purchasing agent of the Hocking Valley, 
says that his requisitions for October were larger than in any 
month of the 18 years that he has held this office. They 


amounted to about $400,000. 

The third Avenue Railroad, New York, is installing in its 
65th street shop a 50-ton crane, eight 4,000-lb. air hoists, one 
Niles tire lathe, one 300-ton Niles wheel press and one Niles 
36-in. boring mill. 

With the December, 1908, issue of Graphite, this publication 
celebrates its tenth anniversary, and to commemorate the event, 
it issued a special number. Usually its pages do not exceed 12, 
but for this particular issue they ran to 20. Unfortunately, in- 
formation on house organ history is difficult to secure, but there 
is little doubt that the Dixon Company's house organ is one of 
the oldest that has been continuously published since its first 
issue. There have been many interesting items in this paper in 
the past and this special number contains as usual interesting as 
well as valuable information in regard to the different forms of 
graphite. 

The Northwestern Expanded Metal Co., Old Colony building, 
Chicago, issued a small booklet containing many useful tables 
and notes on concrete and reinforcing materials. 

The Hanna Engineerings Works, Chicago, issued a catalog on 
riveters, explaining their construction, operation and mainte- 
nance. Complete data on the various designs and sizes are 
given. 


Technical Publications 


CONSTRUCTION AND MAINTENANCE OF RAILWAY 
ROADBED AND TRACK, by Frederick J. Prior. Published 
by Frederick J. Drake & Co., Chicago. Leather binding, 569 
pages, 4x6!4 ins., illustrated. Price, $2.00. 

This volume covers the field of railroad construction and 
maintenance, containing quotations from reliable sources which 
render more satisfactory and complete explanations of certain 
work. In this book Mr. Prior assumes the position of compiler 
and editor rather than author and he has endeavored to give 
each subject such treatment that the book should serve as a 
basis for serious study and assist in developing ideas. 


RAILROAD ENGINEERING, by Walter L. Webb, C. E. 
Published by the American School of Correspondence, Chicago. 
Half-morocco binding, 288 pages, 6x9 ins., illustrated. Price, 
$3.00. 

This volume is divided into three sections. The first section 
the second treats of construction, opera- 
and the third deals with economics of 
As the above data is included in one 


has been necessary to make all 


covers railroad surveys; 
tion and maintenance, 
railroad management. 
volume of about 300 pages, it 
statements brief and concise, so as to give a satisfactory treat- 


ment of the many subjects. 
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Tron and Stone’ ..6.50-0 66% soos 


Tables and Diagrams for Calcu- 
lating the Strength of Beams 
and Columns by Benj. E. 
Winslow 

Practical Treatise on Founda- 
tions by W. MM. Patten: «.)... 

Thames River Bridge by A. P. 
Boller 

Theory aud Practice in the De- 
signing of Mode-n Framed 
Structures by O. W. Bryan.. 

Graphic Method by Influence 
Lines fcr Bridge and Roof 
Computations by W. H. Burr 

Inspection of Materials and 
Workmanship Employed in 
Construction by A. T. Byrne. 

Ordinary Foundations, Includ- 
ing the Cofferdam Process for 
Piers, with numerous exam- 
ples of Actual Work by C. 
E. Fowler 

Bridge Trusses by C. E. Greene 

Structural Mechanic by C. E 
Greene 

Treatise on Arches by M. A. 


Cr 


ee 


Materials of Constructions by 
J. B. Johnson 
Permanent Fortifications by D. 
H. Mahan 
Strength of Materials by M. 
Merriman 
Graphic Statics with Applica- 
tions to Trusses, Beams and 
Arches by J. Sondericker.... 
Pocket-book for Bridge Engi- 
neers: De Pontibus by J. A. 
Waddell 
Specifications for Steel Railroad 
Bridges and Structures by A. 
W. Buel 
General Specifications for Foun- 
dations and Substructures of 
Highway and Electric Rail- 
way Bridges by T. Cooper... 
Specifications for Steel Highway 
Bridges by @. Cooper...) 
General Specifications for Steel 
Roofs and Buildings by C. E. 
Fowler 


Pe 
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eee reer seers eeereseres 
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BOOK DEPARTMENT (Continued) 








EARTHWORK AND 
AND ITS COST. 
Specifications for Grading and 
Masonry for Railway Beds by 
WU ICAL CoM Caciiod pete as 
Table of Cubic Yards by S. B. 
UTSULGL) ches sraiss cies aistatsicinvo'd oe sels 
Retaining-Walls for Iéarth by 
Malverd A. Howe............ 
Earthwork and Its Cust by Hal- 
bert Powers Gillette......... 
A Treatise on Masonry Con- 
struction by Ira O. Baker.... 
A Method of Calculating the Cu- 
bic Contents of Excavations 
and Embankments by the Aid 
of Diagrams by J. C. Traut- 
WHEE oo orate cite aaa waren 
Prismoidal Formulae and Earth- 
work by Thomas U. Taylor.. 
Earth and Rock Excavation by 
C, (PLO cou cae wertues 
Tables for Calculating the Cu- 
bic Contents of Excavations 
and Embankments by John R. 


PENGAOMG Sedncarasews eo Secs 
Tunneling, Explosive Com- 
pounds, and Rock Drills by 
Fi. GS. WOeik® cwcciacasivucs 
Rock Excavation by Halbert 
Powers Gillette ........00s00 
Tunneling by C. Prelini, Ad- 


ditions by C. S. Hill........ 
Ordinary Foundations by 
Charles Evan Fowler 


Railroad Curves and Earth- 
work by ©. EF. Allen... .ccc%. 
Modern Stone-Cutting and Ma- 
sonry by J..S. Siebert... ... 
Improvements of Rivers by B. 
F. Thomas 
Design and Construction of 
Dams by E. Wegmann 
Treatise on Roads and Pave- 
ments by f, ©. Baker. ....... 
Highway Construction by A. T. 


ro 


City and Pavements 
Suited to Cities of Moderate 
Size by ‘W..P. Judson........ 

Earth Dams by Burr Bussell... 

Earthwork Tables by H. 
FUCHOCESOM soe cc ck cucuciees <a 


ERAGE. 
The Heating and Ventilation of 
Buildings by R. C. Carpen- 


Ce ey 


ing Estimates for Sewerage 
Work by S. M. Swaab..... 
British Sewerage Works by M. 
. Baker 
Ventilation and Heating by John 
S. Billings 
Electric Heating by E. J. Hous- 
ton and A. E. Kennelly...... 
American Plumbing Practice by 
Cleaning and Sewerage of Cit- 
ies by Prof. R. Baumeister.... 
Dimensions of Pipes, Fittings 
and Valves by W. D. Brown- 
ANON Gos cenccs  mewdeuny veccdes 
Steam Heating and Ventilation 
by William S. Monroe....... 
Sewerage Work Analyses by C. 


) 





MASONRY 


1.00 


VENTILATION, HEATING, SEW- 


4.00 


50 
2.00 
4.00 


1.00 
2.50 


2.00 


75 


ELECTRICITY, DYNAMOS, 
MOTORS. 
The Induction Motor by B. A. 
HONCHO oo wacesescceeoeess 1.50 
The Induction Motor; Its The- 
ory and Design by Boy de 
Fe POUGW oveenudece. cee deu: 2.50 
Power Distribution for Electric 
Railways by Louis Bell..... 2.50 


Electric Power Transmission by 
Louis Bell 
Long Distance Electric Power 
Transmission by R. W.Hutch- 
inson, Jr. 
Electricity One Hundred Years 
Ago and To-day by E. J. 
Houston 
Electric Transmission of Water 
Power by Alton D. Adams.. 
Electric-Dynamic Machinery by 
E. J. Houston and A. E. Ken- 
MOM coe cdedivearcaccacsenas 
High Tension Power Transmis- 
sion by 
Berlin-Zossen Electric Railway 
Tests of 1903 by Louis Bell.. 
Recent Types of Dynamo-Elec- 
tric Machinery by Edwin J. 
Houston and A. E. Kennelly 
Electrical Engineering Leaflets, 
Containing the Underlying 
Principles of Electricity and 
Magnetism by Edwin J. Hous- 
ton and A. E. Kennelly. In 
three grades as follows: 
Elementary Grade 
Intermediate Grade 
Advanced Grade 
Practical Calculation of Dyna- 
mo-Electric. Machines by A. 
E. Wiener 
Original Papers on Dynamo- 
Machinery and Allied Sub- 
jects by John Hopkinson .... 
The Electric Motor by Edwin J. 
Houston and A. E, Kennelly 
Alternating Electric Currents 
by E. J. Houston and A. E. 
Kennelly 
The Theory and Calculation of 
Alterating Current Phenom- 
ena by Charles Proteus Stein- 


ee ey 
ee 


| 


ee 


ee ee 


Louis Bell 
Electric Are Lighting 
win J. Houston and 
Kennelly 
Electric Lighting Specifications 
by E. A. Merrill 
Electric Incandescent Lighting 
by Edwin J. Houston and A. 
E. Kennelly 
Modern Electric Railway Mo- 
tors by George T. Hancheft. 
The Universal Wiring Computer 
Der Cast Fieri. <i. cos ccceens 
Electricity and Magnetism by 
C. P. Steinmetz 
Shop and Road Testing of Dy- 
namos and Motors by E. C. 
Parham and J. C. Shedd.... 
Spangenberg’s Steam and Elec- 
trical Engineering by Messrs. 
E. Spangenberg, A. Uhl, and 
i; We Pratt :...-: sees a seeee 
Storage-Battery Engineering by 
Lamar Lyndon 
Magnetism by Edwin J. Hous- 
ton and A. E. Kennelly..... 
Alternating Current Wiring and 


aan eweas els “> men 
ae 2 


eee eens enee 


ee ee 


2.50 


2.50 


3.50 


3.00 
1.00 


Distribution by William Leroy 
Emmet 
Experiments with Alternate 
Currents of High Potential 
and High Frequency by Ni- 
kola Tesla 


ee 


eriby oF. G: Baum... <.<<cie ses 
Static Electricity by Hobart 
MARES So vecucnewcewiwece ces 
Diagram of Electrical Connec- 
tions by Cecile P. Poole...... 
Designs for Small Dynamos and 
Motors by Cecile P. Poole.. 
Dynamo Design; Its Theory 
and Practive by A. Press.... 
Lecture Notes on the Theory 
of Electrical Measurements by 
A. W. Anthony 
Practical Management of Dyna- 
mos and Motors by F. M. 
Crocker and ‘5. S. Wheeler... 
The Dynamo, its Theory, De- 
sign and Manufacture by C. 


ey 


C. Hawkins and F. Wallis... 
Alternating Currents and Alter- 
nating Machines by D. C. 
NSOMGOM, co cceudiccaacs uses: 
Transformers for Single and 
Multiphase Currents by G. 
NMEAGNE (254 ou one wekewececeuede 
Management of Dynamos by 
COW RNGHIOW Go < ccisccvcexes 
Electric Motor Construction 
for Amateurs by C. D. Park- 
WGUGE? coc csccescasexccodiense 
Electric Railway Motors by N. 
WE ets c ieecs da cgacacexs 
Alternating Current Engineer- 
ing Practically Treated by E. 
DRAGON <6 ae cahiclesneds 


Alternating Current Machines 
by Sheldon and Mason...... 
Dynamo Electric Machinery by 
Samuel Sheidon 
Dynamos and Electric Motors 
Ed Trevert 
Electric Bells and All About 
Them by S. R. Bottone...... 
The Engineering and Electric 


ey 


Traction Pocket-book by 
Philip. DAaws0n ... «2. 6ctccues 
Electrical Engineers’ Pocket- 


Book by Horatio Foster.... 
The Application of Electricity 
to Railway Working by W. 
E. Langdon 


ee 


1.00 


1.00 
1.50 
2.00 
2.00 
2.00 
2.00 


1.00 


1.00 


3.00 


3.50 


1.75 
1.50 


1.00 
1.00 


2.50 
2.50 
2.50 
50 
75 


5.00 
5.00 


5.00 


TELEPHONY AND TELEGRA- 
PHY. 


Telephony by A. V. Abbott.... 


Vol. 1. ‘The Location of Cen- 
fn ChgOSe ooo cca vaca ee 
Vol. 2. The Construction of 
Underground Conduits ... 
Vol. 3. The Cable Plant.... 
Vol. 4. Construction of Aer- 
SAR EINOGe occ taeccxccsdes 
Vol. 5. The Substation ... 
Vol. 6. Switchboards and the 
Centtal OMe «.o66<cseec ds 
Wireless Telegraphy by A. 


Frederick Collins 
Electric Telegraphy by Edwin 
J. Houston and A. E. Ken 
nelly 
American Telephone Practice 
by Kempster B. Miller...... 
Synchronous and Other Mul- 
tiple Telegraphs by Albert 
Cushing Crehore .......-.¢- 


6.00 
1.50 


1.50 
1.50 


1.50 
1.50 


1.50 
3.00 


1.00 
4.00 
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DO YOU KNOW? 


OF THE SAVING— 
TIME —MONEY 


OF THE SAFETY— 
MINIMUM ACCIDENT RISK 


OF THE SERVICE— 
SURER—BETTER 





THAT IS POSSIBLE WHEN 
TRAIN DISPATCHING WITH THE 


KELLOGG SYSTEM 


STUDY ITS OPERATION IN HARD SERVICE 
—AND YOU WILL UNDERSTAND 


KELLOGG PUSH BUTTON INTER-COMMU- 
NICATING PRIVATE TELEPHONE SYSTEM 
IS IDEAL FOR USE IN 
DEPOTS, GENERAL AND 
FREIGHT OFFICES 


—BETWEEN DEPARTMENTS 











Write for full particulars, addressing Dept. 1. Every in- 
quiry will receive our most careful attention. 





Branch Offices —— Kansas City --= San Francisco =e Winnipeg 
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Ca elevated ’ The‘advantages of these Jacks may 
hoy ‘ys 4 39@-appreciated when it is known that 
pes dog ee ed = line up Beige 

ea 4s «. ‘crossings, etc., and aceomplish, by thez- 
wna 254%. sSuictbat levetage i teromraindttes, ‘hot titer Aight 
taken ouit fp en. in" L5 OM2Q.minytes™ "... 
and Eiiebotanal: for instarite; require attention, , 
reversed ne are readily elevated Just ¢ enough to loosen the 
de ghowa? | vd tigs—byf hot to allow, cinders otal 5 ‘and afougd 
the ties*and then the eroming can ape en afoud with 


ease the-desired- distance. ~~ -— 

‘On small divisions and Grafts Tia agit 
where sacks force is ‘always tog smallito ee phe 
ls / give» propet ttention, ta 1 
rss up, and uring those 
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v may tighten up. tats 
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“cucago’ “Ss NEW-YORK--- “gr /iobis’ | MARVEY, HLL, Ae 
; - : sie ae —___— i winisadeaiabiaes % = 
my - = “eet ee bemde 0d eg are a -—_* ae i i - ~~ ee a 
Railway Engineering # 4 C CLARK’ 5 PERFECT Lie 


One Year--One Dollar 


? YT 





The‘ “Wells Li ght” 



























te | 
Standard | 
‘ with al! 4 
Railroads 
- ncaa Contractors 
; , fy ‘ta use fa the Untied’ Batts} 
! ae anee 
~ For accidents at night, for night construction. | 


Itis ‘Always rsegeg rte Ot by weather, + 
de in sizes , to oe | 
Gs 5 power Tit Kerowene oik—- 


s S dietan 


~ The “Wells Light” 


cae ) : 
2 Rangeretion- "did 20308 rae -—-No--}-Bries Abont-10 Tons-2 Day ©--=>— 
ts Sa carr te ! ‘alee No, + paca: About 5 Tonsa Day 2 Rg ay 
The Wells Light Manufacturing ‘Company | ||P A | 
DWARD ROBINSON, Sete Proprietor 46 Wastington St., New Vork - Iron, Steel and Railway Supplies “* ' A as mast 
AGO” AOENTS, CRERAR, ADAMS & C0, CEROREC, Hiren 
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RICHA RD DUDGEON 


Inbentor, Patentee and Original 


Hydraulic Fack, the Hydraulic Punch 
and Roller Tube Expander 


RICHARD DUDGEON, - 


Manufacturer of the 











NEW YORK ( 





The indianapolis Switch & Frog Co. 


SPRINGFIELD, OHIO 


Switch Stands 
Crossings 
Frogs 
Switches 
Derails 

Ete. 


Especially designed 
and adapted to meet 
requirements of 


HIGH-SPEED HEAVY-TRAFFIC RAILWAYS 











ee Time Checks 


No other system has proved’ } 
= see Sea toe 


and so satisfact 
ager stiox as The T: nie 
Check System. 


\ { 4 Our pamphlet “Time Checks 
A and Their Use” is well worth 


the three minutes necessary 
for oa 


Jie Y 24 Y , y 
da 7 VE. \ 
{ | (a Tee by rh) 
j 
Aq Vg te | W1 if 


American Railway Supply Company ee 


24 Park Place, NEW YORK 
Address Dept. L. 








‘ : Catalog ue upon request. 
Patterson Blocks 


ARE THE BEST 








All Sheaves Bushed. 

All Hooks made 

from Staybolt Iron 

and flattened. Also 

Extra Heavy Oil’ 
Well Blocks. 











WRITE FOR PRICES 








W. W. Patterson Company 


56 Water Street PITTSBURG 





CAREY’S 
Cement Roofing 


The Oldest and Most Durable Composition Roofing on the 
Market. ..In use on all classes of railroad buildings 
throughout the United States. 


Carey’s Asphalt Roofing Paints 


For Tin, Iron, Steel, Felt and Composition 











Roofs; Bridges, Stacks, Boiler Fronts, etc. 


Carey’s Freight Car Roofing 
2-ply, 3-ply and Burlap Center. 


The PHILIP CAREY COMPANY 


Sole Distributers. General Offices, CINCINNATI, @, 








| Send for Our Catalogue. 











JACKSON SHOVEL & TOOL CO. | _ 


-—Manufacturers of— 








Track Shovels and 


Locomotive Scoops 
MONTPELIER, INDIANA 
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